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EXECUTIVE SUMMARY 

This report presents results of the baseline human health risk assessment (HHRA) and 

ecological risk assessment conducted for the Cedar Chemical Corporation (CCC) facility in 

West Helena, Arkansas. The objective of the site-specific risk assessment was to evaluate any 

potential impacts to human health and the environment associated with chemicals that have been 

detected in soil, sediment, and groundwater at the site. 

This baseline risk assessment is divided into two parts- one addressing human health risk, and 

the other assessing ecological risk. 

Site History 

CCC is an active chemical manufacturing facility in Phillips County, Arkansas, south of 

West Helena, Arkansas. The site consists of approximately 48 acres along State Highway 242, 

one mile southwest of the intersection of U.S. Highway 49 and Highway 242 . 

Prior to 1970, the CCC plant site was cultivated farmland. In 1970, Helena Chemical Company 

acquired the site to construct a Propanil manufacturing facility . In 1971, the 

newly constructed plant was sold to J .A. Williams, who in turn transferred the plant to 

Eagle River Chemical Corporation, a newly formed Arkansas corporation, which was initially 

controlled by the Ansu1 Company. Under Ansul's management, the plant was converted to the 

production of dinitrobutylphenol, also known as Dinoseb. In late 1972, Ansul sold its majority 

stock interest in Eagle River Chemical Corporation back to the corporation, leaving J .A. Williams 

as the sole shareholder. Eagle River Chemical Corporation was subsequently merged into 

Vertac Chemical Corporation. Vertac operated the plant until CCC acquired th~ site in 1986. 

The facility consists of six production units and support facilities, an office on the north side of 

Industrial Park Road, and a biological treatment system south of the road. The entire CCC facility 

is fenced with controlled access. Active processes are conducted on approximately 20 acres. The 

vi 



• rest of the site houses the biological treatment ponds and closed surface impoundments, or is 

unoccupied. 

Risk Assessment Summary 

For the HHRA, the CCC facility was evaluated based on the eight sites (Sites 1 to 6, 8, and 9) that 

were defmed during the RCRA Facility Investigation (RFI). The sites were grouped based on the 

exposure setting and chemicals detected. 

The overall framework used in this HHRA is based on information presented m the 

Risk Assessment Work Plan (EnSafe, 1998), which follows approved USEPA guidance. 

For this HHRA, soil and sediment data were evaluated by site, while groundwater is evaluated 

separately as either perched groundwater or alluvial groundwater. The list of chemicals detected 

in site media selected for inclusion in the quantitative human health risk assessment was obtained 

by: (1) comparison of site-related data to risk-based screening levels or ARARs and 

• (2) comparison to site-related background concentrations, when available. 

• 

Chemicals of potential concern (COPCs) identified for soil and sediment at each of the eight sites 

are presented below. 

I Site I Surface Soil I Surface and Subsurface Soil I Sediment I 
Site 1 arsenic, dieldrin, arsenic, dieldrin, 1 ,2-<iichloroethane arsenic, chromium 

1,2-dichloroethane 

Site 2 aldrin, Dinoseb arsenic, chromium, mercury, aldrin, NS 
dieldrin, 1 ,2-dichloroethane, chlorofonn, 
methylene chloride 

Site 3 NS Dinoseb arsenic, aldrin, dieldrin, 
toxaphene, pentachlorophenol 

Site 4 dieldrin, Dinoseb arsenic, dieldrin , Dinoseb, NS 
3,4-dichJoroaniline, 1 ,2-dichloroethane 

Site 5 NS There were no COPCs identified." NS 
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Site Surface Soil Surface and Subsurface Soil 

Site 6 arsenic, aldrin, NS 
dieldrin, 
methoxychlor, 

Sediment 

NS 

toxaphene, Dinoseb 
----~~--------------------------~------------------;1 

Site 8 There were no 
COPCs identified. 

NS NS 

----~------------------------+---------------~1 
Site 9 

Notes: 

heptachlor, Dinoseb, 
3 ,4-dichloroaniline, 
Propanil 

NS = Not sampled . 

arsenic, Dinoseb, 3,4-dichloroaniline, 
Propanil 

NS 

All sample depths for Site 5 exceed 10 feet. No receptors contact soil at depths below 10 feet. 

COPCs identified for perched groundwater are: arsenic, barium, cadmium, chromium, lead, 

4,4' -DDT, alpha-BHC, 2,6-dinitrotoluene, 3,4-dichloroaniline, 4-chloroaniline, bis (2-chloroethyl) 

ether, Dinoseb, 1,2-dichloroethane, 4-methyl-2-pentanone, acetone, benzene, chloroform, 

methylene chloride, and trichloroethene . 

COPCs identified for alluvial groundwater are: 1, 1,2-trichloroethane, 1 ,2-dichlorobenzene, 

1 ,2-dichloroethane, 1 ,2-dichloropropane, acetone, benzene, bromodicWoromethane, bromoform, 

chlorobenzene, chloroform, dibromochloromethane, methylene chloride, 4-methyl-2-pentanone, 

and toluene. 

Because chemicals in soil may migrate into the underlying aquifer, maximum detected 

concentrations in soil were compared to site-specific soil screening levels. Soil screening levels 

(SSLs) are used to determine the potential for chemicals in soil to migrate to groundwater. 

Because SSLs do not address variables such as natural attenuation, the results of this screening are 

only a general indicator that migration will occur. The screening results indicate that the only 

chemicals likely to migrate to groundwater are volatile organic compounds (VOCs): 

1,2-dichloroethane, bis(2-chloroethyl)ether, chloroform, and methylene chloride. Based on 

• alluvial groundwater data, the only groundwater detections are the VOCs identified. Although the 
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SSL data indicate that other contaminants may migrate to groundwater, this has not occurred . 

VOCs in alluvial groundwater will be quantitatively evaluated in the HHRA. 

Screening perched groundwater data with SSLs indicates that the contaminant detections that 

exceed the medium-specific screening level (MSSL) are: 1 ,2-dichloroethane, alpha-BHC, 

bis(2-chloroethyl) ether, Dinoseb, chloroform, and methyl chloride. Although the 

perched groundwater data indicate that chemicals have migrated, these chemicals are not likely to 

migrate to the alluvial aquifer because the two aquifers are not connected. All chemicals 

exceeding the SSL and detected in perched groundwater will be quantitatively evaluated in the 

HHRA. 

Risk was evaluated for the following receptors and exposure pathways using guidance provided 

in Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual 

(RAGS Part A) (USEPA, 1989) . 

Pathway 
Selected for 

Receotors Medium and ExPOSure Pathwav Evaluation? Reason for Selection or Exclusion 

I Current Land Uses I 
Site Workers Air. Inhalation of gaseous Yes It is assumed that site workers will inhale gaseous 

contaminants released from soil contaminants from soil. 

Air. Inhalation of chemicals Yes It is assumed that site worke.rs will inhale fugitive 
entrained in fugitive dust dust. 

Air. lnhala.tion of gaseous No Alluvial groundwater is not a water source at 
contaminants released from alluvial CCC. 
groundwater 

Surface Soil, Incidental ingestion Yes It is assumed that site workers will ingest 
incidental amounts of soil. 

Surface Soil, Dennal contact Yes It is assumed that site workers will have derrrtal 
contact with soil. 

Offsite Workers Air, Inhalation of gaseous No Alluvial groundwater is not a general or drinking 
contaminants released from alluvial water source at neighboring facilities. Site 
groundwater workers are either not present or within enclosed 

soaces durine. irri2ation. 

I Future Land Uses I 
Site Workers Air, Inhalation of gaseous Yes It is assumed that site workers will inhale gaseous 

contaminants released from soil contaminants from soil. 

Air, Inhalation of chemicals Yes It is assumed that site workers will inhale fugitive 
entrained in fugirive dust dust. 

Air, Inhalation of gaseous No Alluvial grou.ndwater is not a water source at 
contaminants released from alluvial CCC. Site workers at CCC are either not prc.sent 
groundwater or within enclosed spaces during irrigation events. 

Surface Soil , Incidental ingestion Yes It is assumed that site workers will ingest 
incidental amounts of soil. 
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Pathway 
Selected for 

Receptors Medium and EJ!~_ure Pathwav Evaluation? Reason for Selection or Exclusion 

I Future Land Uses {cont'dl I 
Site Workers (cont 'd) Surface Soil, Dermal contact Yes It tS assumed that site workers will have dermal 

contact with soil. 

Offsite Workers Air. Inhalation of gaseous No Alluvial groundwater is not a general or drinking 
contaminants released from alluvial water source at neighboring facilities. Site 
groundwater workers are either 1101 present or within enclosed 

spaces during irrigation. 

Future Onsite Air, Inhalation of gaseous Yes It is assumed that construction workers will inhale 
Construction Workers contaminants released from soil gaseous contaminants from soil. 

Air. Inhalation of chemicals Yes It is assumed that construction workers will inhale 
entrained in fugitive dust fugitive dust. 

All soil depths, lncideotal ingestion Yes It is assumed that site workers will ingest 
incidental amounts of soil. 

All soil depths , Dermal contact Yes It is assumed that site workers will have dermal 
contact with soil. 

Sediment, Incidental ingestion Yes It is assumed that site workers will ingest 
incidental amounts of sediment. 

Sediment, Dermal contact Yes It is assumed that site workers will have dermal 
contact with sediment. 

Future Onsite Perched groundwater, Incidental Yes It is assumed that site workers will ingest 
Construction Workers ingestion incidental amounts of perched groundwater. 

Perched groundwater, Dermal Yes It is assumed that site workers will have dermal 
contact contact with perched groundwater. 

Future Offsite Air, Inhalation of gaseous Yes It is conservatively assumed that farmers may 
Ag.riculrural Workers contaminants released from alluvial inhale VOCs emanating from alluvial groundwater . 

groundwater 

Future Site Trespassers Air, lnbalation of gaseous Yes It is assumed that trespassers will inhale gaseous 
(Adolescents, 7 through contaminants released from soil contaminants from soil. 
16 years old) 

Air, Inhalation of chemicals Yes It is assumed that trespassers will inhale fugitive 
entrained in fugitive dust dust. 

Surface Soil. Incidental ingestion Yes It is assumed that trespassers will ingest incidental 
amounts of soil. 

Surface Soil, Dermal contact Yes It is assumed that trespassers will have de.rmal 
contact with soil. 

Sediment, Incidental ingestion Yes It is assumed that trespassers will ingest incidental 
amounts of sediment. 

Sediment, Dermal contact Yes It is assumed that site workers will have dermal 
contact with sediment. 

Results of Risk Characterization 

Except for alluvial groundwater exposure for the offsite agricultural worker, cancer risk for all 

of the scenarios investigated for perched groundwater, sediment, and soil exposures have 

cumulative cancer risks for all pathways of less than IE-04. Offsite worker cancer risks and 

noncarcinogenic risk for all receptors are discussed in the following sections . 
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Offsite Agricultural Worker 

Groundwater carcinogenic risk for alluvial groundwater is 7E-04. The primary contributors to 

carcinogenic risk for alluvial groundwater are 1,2-dichloroethane (5E-04) and methylene chloride 

(2E-04). 

Noncarcinogenic risks exceeding unity for the offsite agricultural worker exposure to 

airborne VOCs are chloroform, 1 ,2-dichloroethane, and toluene. 

Construction Worker 

Hazard quotients (HQs) for several sites exceed unity (i.e., greater than 1), suggesting that COPCs 

may pose adverse noncarcinogenic impact to receptors evaluated in the HHRA. The construction 

worker soil exposures exceed unity in perched groundwater and at Sites 2, 3, 4, and 9. The 

primary contributor to the soil HQ is Dinoseb at Sites 3, 4, and 9, 3,4-dichloroaniline at Site 4, 

and 1 ,2-dichloroethane at Site 2. 4-Chloroaniline, 3 ,4-dichloroaniline, 1 ,2-dichloroethane, and 

methylene chloride are the primary contributors to HQ for perched groundwater . 

Adult Worker 

Noncarcinogenic risks exceed unity (i.e. , greater than 1) for the adult worker exposed to Dinoseb 

and Propanil in surface soil at Site 9 . 

Trespasser 

Noncarcinogenic risks with an HQ greater than 1 for the trespasser include Dinoseb and Propanil 

at Site 9. 

Chemicals of Concern Identified by Site and Media 

A contaminant was selected as a chemical of concern (COC) if its cancer risk (CR) exceeded 1 E-6 

or it had an HQ greater than 1. For CCC sites, the COCs are listed below by site and media: 
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I Site I Surface Soil 

1 None 

2 None 

3 NA 

4 None 

6 None 

9 Dinoseb, Propanil 

Perched Groundwater 

Alluvial Groundwater 

Subsurface Soil 

None 

1,2-Dichloroethane 

Dinoseb 

3,4-Dichloroaniline, Dinoseb 

NA 

Dinoseb, Propanil 

4-Chloroaniline, 3,4-Dichloroaniline, 1,2-Dichloroethane, 
Methylene chloride 

I Sediment 

Arsenic 

NA 

None 

NA 

NA 

NA 

Benzene, Chloroform, Methylene Chloride, 1,2-Dichloroethane, 
Toluene 1 1 2-Trichloroethane 

Results of Central Tendency Evaluation 

I 

Where reasonable maximum exposure (RME) risk estimates indicated a CR greater than 1E-4 or 

an HQ greater than 1, central tendency (CT) analyses were performed. The CT analysis uses the 

arithmetic mean concentration as the EPC and 50th percentile exposure assumptions, consistent 

with guidance in Exposure Factor's Handbook (USEPA, 1997). Central tendency exposures are 

presented for comparison to risks associated with RME exposure . 

A CT evaluation was completed for the following sites, media, and chemicals. 

Construction Worker: Noncarcinogenic risks calculated using CT exposure assumptions for the 

construction worker exposed to surface and subsurface soil are less than 1 at Sites 2, 3, and 9. 

Noncarcinogenic risks to 3,4-dichloroaniline in perched groundwater and 3,4-dichloroaniline and 

Dinoseb in surface and subsurface soil at Site 4 are greater than 1. 

Adult Worker: Using CT exposure assumptions noncarcinogenic risks for Dinoseb at Site 9 

remain greater than 1. No chemicals exhibiting carcinogenic effects exceeded the IE-04 threshold 

for this receptor . 
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I Rece~tor I Site I Media I Chemicals I 
Construction Worker 1 and 2 Perched Groundwater 4-Chloroaniline, 3 ,4-Dichloroaniline, 

1,2-Dichloroetbane, Methylene chloride 

3 Surface and Subsurface Soil Dinoseb 

4 Surface and Subsurface Soil 3,4-Dicbloroaniline, Dinoseb 

9 Surface and Subsurface Soil Dinoseb, Propanil 

Adult Worker 9 Surface Soil Dinoseb, Propanil 

Trespasser 9 Surface Soil Dinoseb, Propanil 

Offsite Agricultural - Alluvial Groundwater Methylene chloride, I ,2-Dichloroethane, 
Worker Toluene 

Trespasser: Using CT exposure assumptions, noncarcinogenic risks are less than 1 for both 

Dinoseb and Propanil. No chemicals exhibiting carcinogenic effects exceeded the lE-04 threshold 

for this receptor. 

Offsite Agricultural Worker: Estimated noncarcinogenic risks are less than 1 for the 

offsite agricultural worker exposed to VOCs released from alluvial groundwater, using 

CT exposure assumptions. Carcinogenic risk is 3£-05 and the primary contributor to risk is 

1 ,2-dichloroethane. However, the risk of 3£-05 is within the USEPA threshold range. 

Conclusions 

Alluvial groundwater risks based on RME exposure assumptions for the offsite agricultural worker 

represent the highest carcinogenic risks to human receptors contacting contaminated media 

associated with CCC. 

Noncarcinogenic risk based on RME for all receptors is substantially high, based primarily on 

offsite agricultural worker exposure to 1 ,2-dichloroethane in alluvial groundwater, 

construction worker exposures to Dinoseb in surface and subsurface soil at Sites 3 and 9, and 

trespasser and site worker exposure to Dinoseb at Site 9 . 
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• For ecological receptors, potential risk in Area I is considered acceptable because these ditches 

are integral components of the facility's waste water treatment system. Because of the function 

of these d1tches, standing water is frequently drained and any aquatic habitat is 

considered opportunistic. The isolated wetland in Area ll is not considered at risk because 

the exposure pathway is incomplete. Risk to receptors in Area III from exposure to 

contaminated alluvial groundwater from irrigation farm practices is considered minimal based on 

the lack of receptors and the high volatility of 1 ,2-dichloroethane. 

Remedial Goal Options 

Remedial goal options (RGOs) are site-specific chemical concentrations used by risk managers 

during the development of remedial alternatives and are calculated to equate with specific target 

carcinogenic and noncarcinogenic risk levels. For CCC, RGOs were calculated for chemicals 

having an incremental lifetime cancer risk greater than lE-6 or an HQ greater than 1. In 

accordance with USEPA Region IV Supplemental Guidance (USEPA, 1995a), RGOs were 

calculated at lE-6, lE-5 , and lE-4 risk levels for carcinogenic COCs and HQ levels of 0.1, 1, and 

• 3 for noncarcinogenic COCs for all applicable media. Inclusion in the RGO table does not 

necessarily indicate that remedial action will be required to address a specific chemical. Instead, 

RGOs are provided to facilitate risk-management decisions. RGOs for these chemicals are 

provided in Tables 91 through 97 in Appendix A . 

• xiv 
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This report presents results of the baseline human health risk assessment (HHRA) and ecological 

risk assessment (ERA) conducted for the Cedar Chemical Corporation (CCC) facility in 

West Helena, Arkansas. The objective of the site-specific risk assessment was to evaluate any 

potential impacts to human health and the environment associated with chemicals that have been 

detected in soil, sediment, and groundwater at the site. 

Site-specific information and sampling results from the following reports have been used in to 

perform this risk assessment: 

• Interim Response Work Plan, Cedar Chemical Corporation, West Helena, Arkansas. 

EnSafe, 1995b . 

• Facility Investigation Cedar Chemical Corporation- FINAL. EnSafe, 1996 . 

• Risk Assessment Work Plan, Cedar Chemical Corporation. EnSafe, 1998. 

• Laboratory results analyzed by Paradigm Analytical Laboratories, Inc. September 1995, 

October 1995, November 1995, January 1996, April1996, November 1996, March 1997, 

July 1997, and August 1997. 

• Laboratory results analyzed by IT Corporation. September 1993. 

• Laboratory results analyzed by American Interplex November 1994, December 1994, and 

January 1995 . 

----- -·--------- ---
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• Biomonitoring results for Cedar Chemical Corporation by American Interplex 

calendar year 1998 and 1999. 

For ease of use, all tables generated for risk calculation and remedial goal options (RGOs) 

(i.e., Tables 1 to 97) are presented in Appendix A. 

1.1 Site Condition 

CCC is an active chemical manufacturing facility in Phillips County, Arkansas, just south of 

West Helena, Arkansas. The site consists of approximately 48 acres along State Highway 242, 

one mile southwest of the intersection of U.S. Highway 49 and Highway 242. Figure 1 presents 

a vicinity map for the site. 

CCC consists of six production units and support facilities, an office on the north side of 

Industrial Park Road, and a biological treatment system south of the road . The entire facility is 

fenced with controlled access. Active processes are conducted on approximately 20 acres. The 

rest of the site houses the biological treatment ponds and closed surface impoundments, or is 

unoccupied. 

1.2 Site History 

Prior to 1970, the CCC plant site was cultivated farmland. In 1970, Helena Chemical Company 

acquired the site to construct a Propanil manufacturing facility. In 1971 , the newly 

constructed plant was sold to J .A. Williams, who in tum transferred the plant to 

Eagle River Chemical Corporation, a newly fanned Arkansas corporation which was initially 

controlled by the Ansul Company. Under Ansul's management, the plant was converted to the 

production of dinitrobutylphenol , also known as Dinoseb . In late 1972, Ansul sold its majority 

stock interest in 

2 
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Eagle River Chemical Corporation back to the corporation, leaving J .A. Williams as 

the sole shareholder. Eagle River Chemical Corporation was subsequently merged into 

Vertac Chemical Corporation. Vertac operated the plant until CCC acquired the site in 1986. 

Solid wastes generated during the period before Vertac's operation are largely unknown. It 

should be noted that formulation processes vary because of the contract nature of the 

agricultural chemical business. However, the manufacturing segment is routine and not subject 

to substantial variation. 

1.3 Present Site Operations 

CCC, which employs approximately 125 people, manufactures various ag~icultural chemicals 

including insecticides, herbicides, polymers, and organic intermediates. Plant processes are 

batch operations with seasonal production fluctuations and constant product introductions . 

CCC manufactures its own products (such as Propanil, a rice herbicide) and also 

custom manufactures chemicals for contract clients. Formulation and packaging are 

ancillary activities, and are conducted only when the product is ready for the consumer market. 

The facility consists of six production units . Unit 1 formulates various custom agricultural 

products for other companies. Unit 2 is the Propanil production unit. Unit 3 was destroyed in 

a fire and explosion on September 26, 1989. Unit 4 produces various custom products. Unit 5 

primarily manufactures nitroparaffin derivatives. In 1991, Unit 6 began producing 

dichloroaniline, which is used in the production of Propanil. Figure 2 presents a facility map . 

4 
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2.0 HUMAN HEALTH RISK ASSESSMENT 

Most baseline risk assessments are divided into two parts - one addressing human health risk, and 

the other assessing ecological risk. This section assesses human health risk at CCC. Ecological 

risk is assessed in Section 3. Methods used to reach the conclusions of this HHRA are discussed 

in the following sections. 

2.1 Areas of Concern 

For the HHRA, the CCC facility was evaluated based on the eight sites that were defmed during 

the RCRA Facility Investigation (RFI). The sites were grouped based on the exposure setting and 

chemicals detected. Each site and its use are described below. 

Site 1: Site 1, presented in Figure 3, includes four solid waste management units (SWMUs): 

Wastewater Tank 2 (SWMU 63), the Flow Equalization Basin (SWMU 64), the Aeration Basin 

• (SWMU 65), and the Polish Pond (SWMU 68), that are part of the wastewater treatment system. 

• 

The treatment system is in the southeast comer of the site across Industrial Park Road. Perched 

groundwater was encountered at approximately 12 feet below ground surface (bgs). Site 1 is all 

grass. 

Site 2: SWMUs 69, 70, and 71 (Figure 4) are part of a three-pond wastewater treatment system 

used from 1970 to 1978. In 1978, the ponds wer·e drained by a disposal contractor and filled with 

soil from the CCC property. Ponds 1 and 2 were approximately 120 feet x 150 feet x 10 feet deep 

and Pond 3 was approximately 30 feet x 150 feet x 4 feet deep. The unlined units were 

constructed of earthen flll. Pond 3 also contained limestone for acid neutralization. The units 

received wastes from onsite production processes and some wastes generated offsite unti11978; 

wastes included propionic acid , calcium chloride solution, and neutralized sulfuric acid waste. 

This list does not 

6 
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include the wastes disposed of at this site by Helena Chemical Company. Helena formulated 

100 to 200 compounds, any of them could have been disposed of in these ponds. Currently Site 2 

has gravel, sparse vegetation, and dirt as ground cover. Perched groundwater was encountered 

approximately 12 feet beneath this site. 

Site 3: Site 3 includes two SWMUs which constitute the storm water drainage system. All stonn 

water runoff at the facility was formerly collected in four storm water ditches (SWMU 59), which 

flowed southwest through the interior of the property . These ditches drained into a larger stonn 

water ditch adjacent to Industrial Park Road. The storm water drainage system has been 

reconstructed with only one interior ditch remaining. The remaining ditch discharges into the 

larger storm water ditch adjacent to the road. This large ditch flows south into the storm water 

sump (SWMU 60), which was fonnerly the stonn water pond. The contents of the sump are 

periodically pumped into the wastewater treatment system directly across Industrial Park Road . 

Figure 5 presents the site with all four storm water ditches. 

Site 4: Site 4, presented as Figure 6, includes the main production area of the plant and has 

two SWMUs, the railroad loading and unloading area (SWMU 74) and an abandoned railroad 

loading and unloading sump (SWMU 3). Both SWMUs are between the railroad spur and the 

main tank fann where raw materials and final products are transferred between the tank farm and 

railroad cars. Staining in this area indicated that releases may have occurred during past transfer 

operations. Currently this site has gravel and sparse vegetation as ground cover. 

Site 5: This unit is a concrete vault with walls of poured concrete, a subfloor of gravel, sand, and 

possibly cement, and a concrete cap that fonns the floor of the warehouse onsite. In addition to 

fill sand and gravel, the vault contains approximately 250 drums of solidified, low-grade herbicide 

which did not meet product specifications. It is thought that the drums were placed in the vault 

9 
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in early 1976. Because evaluation of the drum vault is outside the scope of this n sk assessment, 

it will be addressed as pan of the CMS for the site. Site 5 is presented as Figure 7. 

Site 6: Site 6 (Figure 8) is the open, non-production area of the plant between storm water ditches 

and the equipment warehouse. Portions of this site have been paved. Site 6 includes several areas 

of the plant where yellow staining is visible, particularly after rain, indicating the presence of 

Dinoseb. The staining appears to be dispersed across Site 6, with some areas more heavily stained 

than others. 

Site 8: Site 8 (Figure 9) is a ditch on the south side of the wastewater treatment ponds. In the 

past, the API separator would overflow and wastewater destined for the treatment ponds would 

flow into the industrial park ditch. To remediate this problem, the separator and pad were cleaned 

and a gutter was installed in February 1992. The gutter was designed to divert all overflow into 

the equalization pond. The contaminated soil in the ditch was also removed, placed in drums, and 

sent to the Chemical Waste Management Subtitle C landfill in Carlyss, Louisiana; however, no 

confirmatory sampling of the ditch was performed. All storm water is currently discharged to 

NPDES Outfall No. 002 via the treatment ponds. 

Site 9: Site 9 (Figure 10) consists of three suspected abandoned ponds in the area between the 

dichloroaniline unit and the maintenance services building (Site 5). The ponds are reported to 

have been shallow, unlined basins used to dispose of off-specification Dinoseb. The ponds are no 

longer used and have since been backfilled. Buildings have been constructed near the ponds and 

some areas have been paved or covered with gravel. 
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This section summarizes analytical data collected for the site, identifies chemicals of 

potential concern (COPCs), and determines chemical-specific concentrations to be used in the 

risk assessment. 

2.2.1 Historical Data Evaluation 

This section summarizes results of investigations conducted for CCC. Several sampling 

investigations have been completed for the CCC propeny. During these investigations, 

groundwater, sediment, and soil were sampled for Resource Conservation and Recovery Act 

(RCRA) metals, pesticides, and polychlorinated biphenyls, semivolatile organic compounds, and 

volatile organic compounds (VOCs). However, not all parameters were analyzed for each 

sampling investigation. Sampling events and parameters analyzed to develop this HHRA are 

detailed in the RCRA Facility Investigation report (EnSafe, 1996). Additional surface soil samples 

were collected at Site 2 to determine if the arsenic detection of 98.1 parts per million (ppm) was 

an anomaly. Three samples were collected approximately 10 to 40 feet from soil boring 2SB-5 

(Figure 4). The analytical data from these locations were considered discrete samples for 

screening. Because the additional samples did not confirm the original detection of 98.1 ppm, the 

high detection was considered an anomaly and not used for screening or calculating the 

concentration used to quantitate risk. 

AU analytical data used in this baseline risk assessment is presented in Appendix B. 

2.2.2 Scope of Work for Risk Assessment 

The overall framework used in this HHRA is based on information presented in the 

Risk Assessment Work Plan (EnSafe, 1998) which uses approved USEPA guidance: 

17 
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Risk Assessment Guidance for Superfund (RAGS), Volume I - Human Health Evaluauon 

Manual (Pan A), (RAGS Part A) (USEPA, 1989). 

• RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance -

Standard Default Exposure Factors- Interim Final, (USEPA, 1991). 

• RAGS, Volume I- Human Healrh Evaluation Manual, Supplemental Guidance - Dermal 

Risk Assessment- Inrerim Guidance, (USEPA, 1992a). 

• RAGS, Volume 1- Human Health Evaluation Manual (Pan D, Standardized Planning, 

Reponing, and Review of Superfund Risk Assessments)- Interim (USEPA, 1998). 

• 

• 

• 

• 

• 

• 

Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA, 1992b) . 

Supplemental Guidance to RAGS: Region IV Bulletins , (USEPA Region IV, 1995a) . 

Screening Method for Estimating Inhalation Exposure to Volatile Chemicals from Domestic 

Water. (USEPA, 1995b). 

Exposure Factors Handbook (USEPA, 1997a) . 

USEPA Region VI Human Health Medium-Specific Screening Levels, (MSSLs) 

(USEPA Region VI, May 1999). 

Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of Reaching a Finding 

of Suitability to Lease (USEPA, 1994) . 
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2.2.3 Identification of Chemicals of Potential Concern 

Analytical results for all media are summarized in the RFI (EnSafe, 1996) for groundwater, 

sediment, and soil. The following briefly reviews criteria used to identify COPCs for CCC. 

For this HHRA, soil and sediment data were evaluated by site, while groundwater is evaluated 

separately as either perched or alluvial. Although soil and sediment could be evaluated on a 

site-wide basis, these media were examined by site because of the unique site features , uses, and 

the chemicals detected at each. Most importantly a site-by-site evaluation is most conservative 

because it assumes receptors will be exposed to one area for the entire exposure period. 

The list of chemicals detected in site media was reduced by comparing site-related data to 

risk-based screening levels and site-related background concentrations, when available. 

• 2.2.3.1 Comparison of Data to Risk-Based Screening Values 

The maximum detected concentrations were compared to MSSLs provided in 

USEPA Region VI Human Health Media-Specific Screening Levels (May 1999). As stated in the 

USEPA Region VI document, MSSLs were based on a risk goal of 1E-06 for carcinogenic effects 

and a hazard quotient (HQ) of 1 for noncarcinogenic effects. The sections that follow describe 

additional screening elements for each media. 

Perched Groundwater 

As recommended by the Arkansas Department of Environmental Quality (ADEQ) , groundwater 

data were screened against the more stringent of the following values: either USEPA Drinking 

Water Standards (MCLs) or risk-based screening values adjusted for the industrial-use scenario. 

Because USEPA Region VI does not provide industrial tap-water screening values, 

USEPA Region IV Guidance, which is included as Appendix C, was used to convert 

residential tap water risk-based concentrations (MSSLs) to industrial MSSLs (USEPA, 1994). 

• Using this method, residential RBCs for VOCs are divided by 0.25 and RBCs for all other 
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chemicals are divided by 0.5 . RBCs were convened and presented in Table 1. Chemicals 

reponed in perched groundwater were excluded from the HHRA if the reported maximum 

concentrations are less than the selected screening values. 

Alluvial Groundwater 

Although alluvial groundwater exposures are based on the inhalation pathway, the more 

stringent of risk-based concentrations for ingestion and MCLs were used to screen volatile organic 

compound (VOC) concentrations in alluvial groundwater. 

Soil (Surface and Subsurface) and Sediment 

Reported maximum surface soil (0 to 1 foot bgs) and sediment concentrations were compared to 

residential MSSLs based on ingestion. For the industrial scenario, maximum reported surface and 

subsurface soil (all depths) concentrations were compared to industrial MSSLs based on ingestion . 

When necessary, chemicals that did not have a published MSSL were compared to a 

surrogate MSSL. Surrogate compounds were selected based on structural, chemical, or 

toxicological similarities and are indicated on each screening table. 

Subsurface Soil Screening Levels 

Because chemicals present in subsurface soil may potentially leach to groundwater and act as a 

continuing source of groundwater contamination, subsurface data (all depths) were compared to 

site-specific soil screening levels (SSLs). A site-specific dilution attenuation factor of 1.05 was 

calculated using Equations 1 and 2 and assumptions regarding the hydrogeology of the site 

presented in the Cedar Chemical Corporation Facility Investigation (EnSafe, 1996). 

d.1 . fi 1 Kid 
1 ut10n actor = + --

IL 
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Equation 2 

Variables for Equations 1 and 2 
K = aquifer hydraulic conductivity (30,372 m/yr) (EnSafe, 1996) 

= hydraulic gradient (0.00018 rnlm) (EnSafe, 1996) 
I = infiltration rate (289 m/yr) (calculated assuming a penneability of0.6 to 2 in/hr) 
d = mixing zone depth (calculated using Equation 2) 
L = source length parallel to ground water flow (12m) (EnSafe, 1996) 
d. = aquifer thickness (34.8 m) (EnSafe, 1996) 

SSLs were calculated using Equations 3 and 4. The target concentrations used in Equation 4 is 

the MCL when available or the Region VI tap-water screening value. Site-specific SSLs are 

presented in Table 2 . 

Variables for Equations 3 and 4 
C1 = screening level in soil (mg/kg) 
Cw = target soil leachate concentration (mg/L) 

. ~ = soil-water partition coefficient (Likg) (chemical-specific) 
ew = water-filled soil porosity (unitless) (0.3) 
e. = air-ftlled soil porosity (unitless) (0.13) 
Pb = dry soil bulk density ( 1.5 kg/L) 
H' = dimensionless Henry's law constant (chemical-specific) 

Equation 3 

Equation 4 

~ = soil organic carbon-water partition coefficient (L/kg) (chemical-specific) 
foe = organic carbon content of soil (0.002 kg/kg) 
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2.2.3.2 Comparison of Data to Background Concentrations 

Limited background surface soil samples were collected for CCC. No background samples were 

collected for subsurface soil and groundwater. Except for arsenic, background surface soil 

concentrations were determined for inorganics using results from three background sampling 

locations. The background concentration for these inorganics was established as the mean, plus 

two standard deviations. Table 3 presents background data. 

Ten additional surface soil samples (CEDSBKG101 - CEDSBKG901 and CEDSBK1001) were 

collected to assess arsenic background concentrations. All results for these samples were initially 

used to develop a representative background concentration using the 95lh UCL. However, at the 

request of ADEQ, who indicated that the arsenic concentrations for sample locations 

CEDSBKG101, CEDSBKG401 , and CEDSBKG801 were unusually high and might not be 

associated with naturally occurring levels in surface soil, these samples were removed from the 

background calculation. The arsenic background concentration was calculated using the mean 

concentration plus two standard deviations. The new background concentration, 11 .6 mg/kg, is 

used for COPC selection. Table 3 presents background data. Background sampling locations are 

presented in Figure 2. 

After comparison to risk-based screening values, detected metals concentrations were compared 

to site-specific background concentrations. Only metals exceeding the MSSL and background 

concentrations were retained as COPCs. 

2.2.3.3 Chemicals of Potential Concern 

COPCs identified for soil and sediment at each of the eight sites are presented below. 

Site Surface Soil 

SiLe 1 arsenic, dieldrin, 
1,2-dichloroethane 

Site 2 aldrin, Dinoseb 

Surface and Subsurface Soil 

arsenic, dieldrin, 1,2-dichloroethane 

arsenic, chromium, mercury, aldrin, 
dieldrin, 1,2-dichloroethane, 
chloroform, methylene chloride 

22 
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Site Surface Soil Surface and Subsurface Soil 

Site 3 none collected Dinoseb 

Site 4 dieldrin, Dinoseb arsenic, dieldrin, Dinoseb, 
3,4-dichloroaniline, 
1 ,2-dichloroethane 

Site 5 none collected No COPCs were identified. • 

Site 6 aldrin, dieldrin, none collected 
methoxychlor, toxaphene, 
Dinoseb 

Site 8 No COPCs were none collected 
identified. 

Sediment 

arsenic, aldrin, dieldrin, 
toxaphene, pentachlorophenol 

none collected 

none collected 

none collected 

none collected 

Site 9 heptachlor, Dinoseb, 
3,4-dichloroaniline, 
Propanil 

arsenic, Dinoseb, 3,4-dichloroaniline, none collected 

Note: 
a = 

Propanil 

All sample depths for Site 5 exceed 10 feet. Because no receptors contact soil below 10 feet, no COPCs 
were selected. 

The following COPCs were identified for perched groundwater: arsenic, barium, cadmium, 

chromium, lead, 4,4'-DDT, alpha-BHC, 2,6-dinitrotoluene, 3,4-dichloroaniline, 4-chloroaniline, 

bis(2-chloroethyl)ether, Dinoseb, 1 ,2-dichloroethane, 4-methyl-2-pentanone, acetone, benzene, 

chloroform, methylene chloride, and trichloroethene. 

The COPCs identified for alluvial groundwater are: 1,1 ,2-trichloroethane, 1 ,2-dichloroethane, 

1 ,2-dichloropropane, acetone, benzene, bromodichloromethane, chlorobenzene, chloroform, 

dibromochloromethane, methylene chloride, 4-methyl-2-pentanone, and toluene. 

SSL Screening Results 

Chemical concentrations exceeding site-specific SSLs are presented below . 

23 



• 

• 

• 

Exceeds 
Site Chemical Site-Soecific SSL 

1 lbeta-BHC Yes 
!Dieldrin Yes 
1,2-Dichloroethane Yes 
1'--hloroform Yes 

2 !Aldrin Yes 
laJpha-BHC Yes 
Dieldrin Yes 
lbis(2-Ch1oroethyl)ether Yes 
IDinoseb Yes 

1,2-Dichloroethane Yes 
2 K:hlorofonn Yes 

!Methylene chloride Yes 
3 IDinoseb Yes 

4 !Dieldrin Yes 
~ .4-Dichloroaniline Yes 
!Lead Yes 
IDinoseb Yes 

IPropanil Yes 
5 IDinoseb Yes 

9 3 ,4-Dicbloroaniline Yes 
Dinoseb Yes 

Propanil Yes 

Note: 
NA = not applicable 

Risk Assessment 
Cedar Chemical Corporation - West Helena, Arkansas 

Revision 2; March 21, 2001 

Detected m 
Detected in Perched Alluvial Leaching 

Groundwater Groundwater Abilltv 

No No NA 
No No NA 
Yes Yes mobile 
Yes Yes mobile 

No No NA 
Yes No low mobility 
No No NA 
Yes No mobile 
Yes No pH dependent; 

low pH = adsorption 
high pH = mobile 

Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 
Yes No pH dependent; 

low pH = adsorption 
highpH = mobile 

NA No NA 
NA No NA 
Yes No NA 
NA No pH dependent; 

low pH = adsorption 
high pH = mobile 

NA No NA 
NA No pH dependent; 

low pH = adsorption 
high pH = mobile 

NA No NA 
NA No pH dependent; 

low pH = adsorption 
higbpH = mobile 

NA No NA 

SSLs are used to determine the potential for chemicals in soil to migrate to groundwater. Because 

SSLs do not address variables such as natural anenuation, the screening results are only a general 

indicator that migration will occur. The screening results indicate that the only chemicals likely 

to migrate to groundwater are the VOCs: 1 ,2-dichloroethane, bis(2-chloroethyl)ether, chloroform, 
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and methylene chloride. Based on alluvial groundwater data, the only contaminants that have been 

detected in groundwater are the VOCs identified. Although the SSL data indicate that other 

contaminants may migrate to groundwater, this has not occurred. Only VOCs exceeding the SSLs 

and detected in alluvial groundwater will be quantitatively evaluated in the HHRA. 

Screening perched groundwater data against SSLs indicates that the contaminant detections that 

exceed the MSSL are: 1,2-dichloroethane, alpha-BHC, bis(2-chloroethyl) ether, Dinoseb, 

chloroform, and methyl chloride. Although the perched groundwater data indicate that chemicals 

have migrated, these chemicals are not likely to migrate to the alluvial aquifer because the 

two aquifers are not connected. All chemicals exceeding the SSL that are detected in 

perched groundwater will be quantitatively evaluated in the HHRA. 

Although the evaluation of alluvial and perched groundwater indicates that the chemicals most 

likely to be a continuing source of contamination to the alluvial aquifer are VOCs, this has not 

been formally addressed using fate and transport modeling. The fate and transport of chemicals 

in soil will be evaluated and submitted as part of the interim measures. 

Detailed information identifying COPCs detected in soil, sediment, and groundwater samples is 

presented in the tables indicated below. 

Tables 4-9 

Tables 10-15 

Table 16 

Table 17 

Tables 18 and 19 
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2.2.3.4 Identification of Transport Routes 
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Impacted media include surface soil, subsurface soil, sediment, perched groundwater, and 

alluvial groundwater. Air contamination is possible because of contaminated soil. 

Airborne COPCs were evaluated as volatiles and particulates. Concentrations of 

airborne chemicals from soil were calculated using guidance presented in Soil Screening Guidance 

(USEPA, 1996). Air contamination is also possible because of VOCs released to air from 

contaminated alluvial groundwater. Concentrations of airborne chemicals from both soil and 

groundwater were determined using the mathematical models presented in Section 2 .3.2. 

2.2.4 Concentrations to be Used in Risk Assessment 

The exposure point concentration (EPC) is the concentration of a contaminant in an exposure 

medium that may be contacted by a receptor . EPCs were selected using suggestions provided in 

RAGS Part A. The upper confidence limit of the arithmetic mean (95% UCL) values was 

estimated using the State of Washington Department of Ecology Model Toxics Cleanup Act 

statistical software called MTCAStat (Version 2.1). For data sets where a UCL could not be 

estimated, the maximum detected concentration was selected as the EPC by default. Generally, 

the maximum concentration was selected as the EPC for the following situations: 

• the population of the data set was less than 10 

• the 95% UCL was greater than the maximum detected concentration 

For the construction worker scenario, which assumes construction activities will be restricted to 

depths of 10 feet bgs or less, the soil data sets for each site were evaluated to screen out analytical 

data for samples depths exceedinglO feet bgs. The construction worker scenario data set includes 

those samples collected between 0 and I 0 feet. Because of this sample depth limitation, Site 5 

subsurface soil was not evaluated for the construction worker scenario . 
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The 95 % UCL was calculated using the statistical software based on the assumptions listed below 

when estimating the UCL: 

• For nondetects, if the reported sample quantitation limit (SQL) or practical quantitation 

limit (PQL) exceeded the MSSL, one-half the SQL or one-half the PQL was used as the 

proxy value. The distribution of this modified data set was then determined. If the data 

distribution was lognormal, the H-statistic was used to estimate the UCL. If the data 

distribution was normal the t-statistic was used to estimate the UCL. 

• For data distributions that were determined by the software to be neither normal nor 

lognormal, a lognormal distribution was assumed and the H-statistic was used to estimate 

the UCL (USEPA, 1992b). 

• Tables 20 to 33 present the EPC concentrations by site and media. Output tables from the 

MTCAStat program are presented in Appendix D. Documentation and guidance for the 

MTCAStat software are also provided in Appendix D. The software for this program can be 

obtained from http://www. wa.gov/ECOLOGY /tcp/mtcastat.html. 

• 

2.3 Exposure Assessment 

The objective of the exposure assessment is to estimate the type and magnitude of exposures to the 

COPCs present at or migrating from a site. For CCC, exposures were evaluated by site and 

assume receptors are present at only one site during the entire exposure period. This assumption 

was made because CCC is an active faciliry where workers are likely to remain at one site during 

the workday. Based on the current configuration of the site, receptors are most likely to contact 

contaminated media at Site 4. Sites 1, 2, 3, 5, 6 , and 9 are primarily open areas with ground 

cover of grass, gravel, pavement or building foundations. Descriptions of each site are provided 

in Section 2.1. 
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Results of the exposure assessment will be integrated with chemical-specific toxicity information 

to characterize human health risks potentially associated with the site. 

2.3.1 Evaluation of Exposure Pathways 

Exposure pathways describe the movement of chemicals from sources such as soil and 

groundwater to exposure points, where receptors (i.e., potentially exposed populations) may come 

in contact with chemicals. An exposure pathway is typically defined by four components. 

Exposure Pathway Components 

• A source and mechanism of chemical release to the environment. 

• An environmental transport medium (e.g., air, water) for the released chemicals. 

• Potential contact (exposure point) between a receptor and contaminated medium. 

• An exposure route (e.g., inhalation, ingestion, dermal contact) at the exposure point. 

An exposure pathway is considered complete only if all four components are present. In 

conducting a risk assessment, only complete exposure pathways are quantitatively evaluated. 

Exposure pathways that have been identified as potentially applicable to site conditions are 

presented in Section 2. 3 .I. 3. 

2.3.1.1 Physical Setting 

Climate 

Arkansas has a humid meso thermal c1 imate characteristic of the southeast to 

south-central United States. ~ased on www.worldclimate.com. the average rainfall for 

Helena, Phillips County, is 51.8 inches per year, with the most precipitation occurring 

between December and May. Phillips County is an attainment area for all primary and 

secondary air pollutants. The prevailing wind is southwest at an average speed of 8 mph and 

travels in that direction 12.3% of the time. The average temperatures are listed below . 
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Average Temperatures 

• annual 

• maximum 

• minimum 

60.8°F 

71.4 °F 

50.2°F 

Additional climatological data include: 

Risk Assessment 
Cedar Chemical Corporation - Wesr Helena, Arkansas 
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• Heating degree days: The cumulative number of degrees in a month or year by which the 

mean temperature falls below 18.3°C/65°F. 

Jan Feb Mar Apr May Jun Jul AU2 Sept Oct Nov Dec Year 

oc 466 353 227 77 19 0 0 0 8 80 223 396 1854 

OF 839 635 409 139 34 0 0 0 14 144 401 713 3337 

Source: 
www. worldclimate.com/cgi-binldata.pl?ref = N34W090 + 1302 +033242C. 

• Cooling degree days: The cumulative number of degrees in a month or year by which the 

mean temperature is above 18.3°C/65°F. 

Jan Feb Mar Apr May Jun Jul Au2 Sept Oct Nov Dec Year 

oc 0 0 5 27 105 210 273 244 142 32 0 0 1041 

OF 0 0 9 49 189 378 491 439 256 58 0 0 1874 

Source: 
www. worldclimate .com/cgi-bin/data.pl?ref- N34W090 + 1308 +033242C 

Output from the www.worldclimate.com website is provided in Appendix E . 
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Onsite: The CCC plant receives water from two potable water supplies. The front offices, shower 

room, and laboratory receive potable water from the City of West Helena. The City of Helena 

supplies the rest of the plant. Both cities obtain groundwater from the Sparta Sand aquifer, which 

is a confined aquifer approximately 400 feet bgs (USGS, 2000 and EnSafe, 1996). 

Offsite: During preparation of the 1995 Interim Response Work Plan (EnSafe, 1995), a well 

survey identified residential and agricultural wells near the site. The sections below describe the 

results of the residential and agricultural well survey. Figure 11 presents residential and 

agricultural wells near CCC. 

Residential Wells: Nineteen residences cross gradient from the CCC facility were either visited 

or observed during the residential well survey. Several of the cross gradient residences are within 

a 1-mile radius of the site, primarily on Phillips Road. Wells formerly supplied all residences with 

domestic water; however, all homes have been connected to the city water system for more than 

10 years. Based on the 1995 survey and August 2000 followup, the wells are currently in various 

states of disrepair: some are capped, some are open with no pumps, others have unusable pumps. 

Because the wells do not function, water from them is not used. The text below indicates that 

none of the residences surveyed is currently using private wells as a source of general use water. 

If new residences were built on agricultural land surrounding CCC, these structures must receive 

drinking water from the City of Helena or City of West Helena . 
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Address 

14 Phillips Road (332) 

34 Phillips Road (332) 

78 Phillips Road (332) 

98 Phillips Road (332) 

444 Phillips Road (332) 

578 Phillips Road (332) 

50 Phillips Road (330) 

114 Phillips Road (330) 

328 Phillips Road 

867 Phillips Road (326) 

28 Phillips Road 

876 Old Little Rock Road 

6962 Old Little Rock Road 

7122 Old Little Rock Road 

-
7994 Old Little Rock Road 

8102 Old Little Rock Road 

Notes: 
No Data A vailab1e 
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Residential WeU Survey Results 

On City 
Owner Water? Comments 

Pat Lawson' Yes Well casing observed 

- Yes Well casing, no pump 

- Yes 10 to 12 years on city water, pump does not work 

R.A. Smith' Yes Well casing, no pump 

James Larry, Sr. • Yes Well casing, no pump, well is capped 

John Larry' Yes Well casing observed, well is capped 

- Yes 17 years on city water, well is capped 

O'Neal Yes 20 years on city water, well is capped 

Barton Truck Yes No wells 

- Yes No known wells 

BPS Yes No production wells 

- Yes No well 

- Yes On city water, no motor on pump 

- Yes No wells 

Steel Sales Yes No wells 

- Yes No wells 

- Yes No wells 

a Information regarding wells these residences was obtained in August 2000. Respondents indicated that water from 
these wells was no longer used for any purpose. 

Agricultural Wells: Data on agricultural wells near the site were obtained from the 

U.S. Department of Agriculture Soil Conservation Service extension office in Helena, Arkansas. 

These wells range from 120 to 125 feet deep, and are thus screened in the basal portion of the 

alluvial aquifer. 

Thirteen wells within 1 to 2 miles of the site are used primarily to irrigate cotton fields. However, 

because crops are rotated in these areas, water from these wells could also be used to irrigate 

soybean and wheat fields (EnSafe, 1996). There are no data for the agricultural wells . However, 

sampling of these wells is planned for the 2001. Analytical results and any risks associated with 

chemicals detected in groundwater will be addressed in an addendum to the risk assessment. 
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Land use conditions in the immediate vicinity of the site are either agricultural or industrial 

(Figure 12). Specifically, the CCC site is bound by Arkansas Highway 242 to the northwest, a 

Union-Pacific railway to the northeast, and other industrial park properties to the southeast and 

southwest. The land across Highway 242 is agricultural. Residential areas are within one mile 

southwest and northeast of the site. 

2.3.1.2 Exposure Points 

An exposure point is defined as a location of potential contact between a receptor and a chemical. 

For this risk assessment, it was conservatively assumed that COPCs were uniformly distributed 

throughout the individual sites. Exposure points identified for CCC are presented below. 

Land-Use Scenario Receptor Exposure Point 

Current/Future Trespasser Adolescent Trespasser Surface soil and Sediment 

Curreflt/Future Commercial/Industrial Site Workers Surface soil and Sediment 

Future Commercial/Industrial Construction Worker Surface and subsurface soil 
Perched groundwater 

Current/Future A2J"icultural Offsite A_griculrural Worker Alluvial _groundwater 

Site-Specific Exposure Issues- Groundwater 

Although alluvial groundwater is considered a drinking water source by ADEQ, it is not currently 

used for drinking water and no residential wells in the alluvial aquifer have been identified. 

Currently alluvial groundwater is used for irrigation. All water for human consumption and 

general use is provided by the water departments for the cities of Helena and West Helena. 

Additionally, if agricultural land within this area was changed to residential, new residences would 

be placed on city water (personal communication, City of Helena Clerk's Office, June 22, 2000) . 
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Because alluvial groundwater does not have a direct contact exposure point at the 

property boundary, it will not be evaluated for a residential land-use scenario. 

Site-Specific Exposure Issues - Commercial/Industrial Receptors 

There are areas at the site where the only receptors contacting contaminated media are trespassers 

or maintenance workers. Because there is little default guidance for a maintenance worker 

scenario, the default site worker scenario was used. Although the site worker scenario does not 

follow the activity patterns associated with the maintenance worker, the default exposure 

parameters and assumptions are such that risk is not underestimated. Therefore, the default site 

worker scenario, which assumes a longer exposure frequency, is more conservative than a 

maintenance worker scenario would be. 

2.3.1.3 Exposure Pathways 

Exposure pathways describe modes of contact with an intake of the COPCs at the exposure points. 

COPC sources, locations, and types of activity patterns are assessed to determine significant 

pathways of exposure. Relevant pathways for receptors exposed to chemicals detected at CCC are 

presented below. 

Because alluvial groundwater is used to irrigate crops, plants may absorb VOCs during irrigation. 

Food crops grown on agricultural land adjacent to CCC include soybeans and wheat (EnSafe, 

1996). Both crops must be processed before ingestion by humans or animals occurs. Based on 

information in Human Health Risk Assessment Protocol for Hazardous Waste Combustion 

Facilities (USEPA, 1998), these crops represent aboveground produce with a protective covering 

on the edible portions of the plant. This protective covering acts to diminish or inhibit uptake of 
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Receptors Medium and [xi)()Sllre Pathwav 

I Current Land Uses 

Site Workers Air, Inhalation of gaseous contaminants 
released from soil 

Air, Inhalation of chemicals entrained in 
fug.itive dust 

Air, lohalation of gaseous contaminants 
released from alluvial groundwater 

Surface Soil, Incidental ingestion 

Surface Soil, Dermal contact 

Offsite Workers Air, Inhalation of gaseous contaminants 
released from alluvial groundwater 

Future Land Uses 

Site Workers Air, Inhalation of gaseous contaminants 
released from soil 

Air, lohalation of chemicals entrained in 
fugitive dust 

Air, Inhalation of gaseous contaminants 
released from alluvial groundwater 

• Surface Soil , Incidental ingestion 

Surface Soil , Dennal contact 

Offsitc Workers Air, lohalation of gaseous contaminants 
released from alluvial groundwater 

Future Onsitc Air, Inhalation of gaseous contaminants 
ConstrUction released from soil 
Workers 

Air, Inhalation of chemicals entrained in 
fugitive dust 

All soil depths, Incidental ingestion 

All soil depths, Dermal contact 

Sediment, IDCidcntal ingestion 

Sediment, Dermal contact 

Perched groundwater, Incidental 
ingestion 

Perched groundwater, Dermal contact 

• 
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Pathway 
Selected for 
E•aluatlon? Reason for Selection or Exclusion 

I 
Yes It is assumed that site workers will inhale gaseous 

contaminams from soil. 

Yes It is assumed that site workers will inhale fugitive 
dust. 

No Alluvial groundwater is not a water source at 
CCC. 

Yes It is assumed that site workers will ingest 
inciderual amounts of soil. 

Yes It is assumed that site workers will have dennal 
contact with soil. 

No Alluvial groundwater is not a general or drinking 
water source at neighboring facilities. Site 
workers are either not present or within enclosed 
spaces during irrigation. 

Yes It is assumed that site workers will inhale gaseous 
contaminants from soil. 

Yes It is assumed that site workers will inhale fugitive 
dust. 

No Alluvial groundwater is not a water source at 
CCC. Site workers are either not present or within 
enclosed spaces during irrigation. 

Yes It is assumed that site workers will ingest 
incidental amoums of soil. 

Yes It is assumed that site workers will have dermal 
contact with soil. 

No Alluvial groundwater is not a general or drinlcing 
water source at neighboring facilities. Site 
workers arc either not present or within enclosed 
spaces during irrigation. 

Yes It is assumed that construction workers will inhale 
gaseous contaminants from soil. 

Yes It is assumed that construction workers will inhale 
fugitive dust. 

Yes It is assumed that site workers will ingest 
incidental amounts of soil. 

Yes It is assumed that site workers will have dermal 
contact with soil. 

Yes It is assumed that site workers will ingest 
incidental amounts of sediment. 

Yes It is assumed that site workers will have dermal 
contact with sediment. 

Yes It is assumed that site workers will ingest 
incidental amountS of perched groundwater. 

Yes It is assumed that site workers will have dermal 
contaCt with perched groundwater . 
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Future Land Uses (cont.) 

Future Offsite Air, Inhalation of gaseous contaminants 
Agricultural released from alluvial groundwater 
Workers 

Furure Site Air, Inhalation of gaseous contaminants 
Trespassers released from soil 
(Adolescents. 7 
through 16 years 
old) 

Air, Inhalation of chemicals entraioed in 
fugitive dust 

Surface Soil. Incidental ingestion 

Surface Soil , Dermal contact 

Sediment, Incidental ingestion 

Sediment, Dermal contact 
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Pathway 
Selected for 
Evaluation? Reason for Selection or Exclusion 

Yes It is conservatively assumed that farmers may 
inhale VOCs emanating from alluvial groundwater. 

Yes It is assumed that trespassers will inhale gaseous 
conwninants from soil. 

Yes It is assumed that trespassers will inhale fugitive 
dust . 

Yes It is assumed that rrespassers will ingest incidental 
amounts of soil. 

Yes It is assumed that trespassers will have dermal 
contact with soil. 

Yes It is assumed that trespassers will ingest incidental 
amounts of sediment. 

Yes It is assumed that site workers will have dermal 
contact with sediment . 

environmental agents via deposition. For these plants, the principal mechanism for plant uptake 

of V OCs is via vapor transfer. Although there are other mechanisms for contaminant uptake, e.g., 

root uptake and direct deposition of particles, these processes are not important for this scenario 

because contamination does not occur in soil and any VOCs in irrigated water are lost to 

volatilization. According to JeffYurk, the primary author of this guidance, USEPA assumes plant 

uptake ofVOCs through any pathway (air, deposition, or roots) to be insignificant, because VOCs 

have low bioaccumulation factors and VOC levels are reduced during processing of crops after 

harvest. Therefore, risks associated with ingestion of contaminated produce were not evaluated 

for CCC. 

2.3.2 Fate and Transport Modeling 

Concentrations of airborne chemicals from soil were estimated using mathematical models to 

approximate fate and transport processes in the ambient environment . 
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Air Concentrations of VOCs and Particulates 

Airborne chemicals from soil were evaluated as VOCs and fugitive dust. Concentrations of 

volatiles from soil were calculated using methods outlined in Soil Screening Guidance: 

User's Guide (USEPA, 1996), which require calculating chemical-specific soil-to-air volatilization 

factors (VFs). The calculation of VF values was completed using Equations 5 and 6, which are 

presented on the Soil Screening Level website <htm://risk.lsd.ornl.gov/epa/ssll.httn). The website 

was also used to calculate VFs. The results of these calculations are presented in Appendix F . 

%x(3.14 x DA x T)~ xlo-
4 (m2 /cm2

) 
= Equation 5 

2x Pb x DA 

[(ea 10/3 D, H'+Ow 10/ 3 Dw )/ n2 J 
where: D A = ""'--------------L

pbKd +Ow+ ()aH' 
Equation 6 

where: 
VF 
QIC 

DA 
e. 
Di 
H' 
n 
Dw 
~ 
Kuc 
foe 
Pb 
Ps 
T 
ew 

= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
-

volatilization factor ( m3/kg) 
inverse of mean concentration at center acre-square source (37 .64 g/m2-s 
per kg/m3 for Little Rock) 
apparent diffusivity (cm2/s) (chemical-specific) 
air-filled soil porosity (L._)Lsou = n - ew = 0.28) 
diffusivity in air (cm2/s) (chemical-specific) 
dimensionless Henry's law constant (chemical-specific) 
total soil porosity (Lpor/Lsoit = 1 - pb/p5 = 0.43) 
diffusivity in water (chemical-specific) 
soil-water partition coefficient (cm3/g = Kac x foJ (chemical-specific) 
soil organic carbon partition coefficient (cm3/g) (chemical-specific) 
fraction organic carbon (0.006 g/g) 
dry soil bulk density (1.5 g/cm3

) 

soil particle density (2.65 g/cm3
) 

exposure interval (9.5E+08s) 
water-filled soil porosity (0.15 Lw11c/Lsoit) 
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The rate of fugitive dust emission from the soil surface depends upon various factors , 

including surface roughness and cloddiness, surface soil moisture content, type and amount of 

vegetative cover, wind velocity, etc. Concentrations of chemicals in fugitive dust panicles from 

soil were calculated using the default particulate emission factor of 1.32E+09 m~/kg which is 

presented in Soil Screening Guidllnce: User's Guide (USEPA, 1996). 

Air Concentrations of VOCs in AUuvial Groundwater 

Air concentrations associated with irrigation were estimated for COPCs in alluvial groundwater 

using the mathematical model described in Equations 7 to 9. These air concentrations were 

conservatively estimated based on exposure to one square acre of land at a temperature of 80°F 

and a wind speed of 1 m/sec. It is assumed that the land is supplied with an inch of water 

(102,800 liters) on a given day and that the contaminated water is supplying a constant molar flux 

from the water to the air over the square acre. The following equation, a solution of Fick's law, 

was used to calculate the molar flux. 

where: 
NA = 
p = 
DAB = 

PAl = 
PA2 = 
{pb)lm = 
~ = 
z, = 
R = 

T = 

p X D AJJ (p AI - p A2) 

(z2 - zl) RT (pB)Im 
Equation 7 

Molar Flux of2-propanol (moles per square feet per pound [moles/ff- lb]) 
Total pressure of system [14.7 pounds per square inch (psi)] 
Diffusion coefficient for each VOC (A) in air (B) (• lE-05 square meters 
per second [m2/sec]) 
Partial pressure of VOC at point 1 
Partial pressure of VOC at point 2 (0 psi) 
Log mean of air pressure 
Point 2 in feet (5 millimeters [mm]) 
Point 1 starting point of liquid (0 mm) 
Gas Constant 10.73 (cubic feet-pounds per square inchlpound-mole-
0Rankine 
Temperature oR (80 °F) 
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The vapor pressure for each VOC was calculated using Henry's law, as descnbed by Equation 8. 

where: 
p = vp 

H = c 

c = w 

Air vapor pressure (psi) 
Henry 's law constant (chemical-specific) 
Concentration in water (milligrams per liter [mg/L]) 

Equation 8 

The Henry's law constants were collected from the literature (Sawyer, 1994; Davis, 1998; 

DOE Risk Assessment Information System, http://risk.lsd.ornl .gov/rap hp.htm). Air vapor -
pressure (P vp) estimated using Equation 8 was substituted for P A2 in Equation 7 . 

USEPA's Screen Model Version 3 modeling was performed on each of the emission rates 

generated above to determine the maximum downwind concentrations. The maximum 

concentration predicted by this dispersion model are presented in Table 34. 

2.3.3 Potentially Exposed Populations 

The known or potential human receptors for current and future land use conditions include: 

Current Land Use 

Onsite Workers 

Offsite Agricultural Worker 

Future Land Use 

Construction Worker 

Adolescent Trespasser 

Offsite Agricultural Worker 

Onsite Workers 
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Although there is the possibility that industrial workers and future residents located on property 

adjacent to CCC may be exposed to volatile contaminants emanating from groundwater during 

irrigation events, potential risks associated with these receptors are substantially lower than for the 

agricultural worker because residential receptors and workers are either in enclosed spaces or not 

present during irrigation. Therefore, risks to these receptors were not evaluated. 

It is unlikely that the surrounding property will be developed for residential use in the 

foreseeable future based on census data presented below for the cities of Helena and West Helena 

(U.S. Department of Commerce, 2000). Population estimates for the years 1990 to 1998, which 

are presented below, indicate that neither city will experience drastic increases in population. 

Therefore, it is not likely that county agricultural land will be required for additional 

housing units . 

Population Estimates for Places: Annual Time Series, July 1, 1990, to July 1, 1998 

Estimated Population 

7/l/98 7/l/97 711196 7/1/95 7/1/94 7/l/93 7/l/92 7/1/91 7/1/90 4/1/90 
Helena 6,970 7,081 7.069 7,158 7,237 7,261 7,279 7,307 7,475 7,491 
West Helena 9,443 9,576 9,639 9,742 9,835 9,841 9,855 9,896 10, 114 10,137 

Source: 
Population Estimates Program, Population Division, U.S. Census Bureau, Washington, DC 20233 (Internet Release 
Date: June 30 1999). 

2.3.4 Quantification of Intakes 

Estimates of exposure to COPCs are required for quantitative risk characterization. The 

basic equation used to calculate human intake is as follows : 

Intake = C x KR x EF x ED 
BW X AT 
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KR 

EF 
ED 
BW 

AT 

Risk Assessment 
Cedar Chemical Corporarion - West Helena, Arkansas 

Revision 2; March 21, 2001 

= daily intake (milligrams per kilogram per day [mg/kg-day]) 
= concentration of the chemical (e.g., milligram per kilogram [mg/kg] in soil, 

milligrams per liter [mg/L] in water or milligram per cubic meter [mg/m3
] in 

air) 
= contact rate; the amount of contaminated medium contacted over the exposure 

= 
= 
= 

= 

period (e.g., milligram per day [mg/day] for soil, liters per day [L/day] for 
water, and cubic meters per day [m3/day] for air) 
exposure frequency ; describes how often exposure occurs (days/year) 
exposure duration; describes how long exposure occurs (years) 
body weight; the average body weight over the exposure period (kilograms 
[kg]) 
averaging time; period over which exposure is averaged (days) 

Each of the intake variables in Equation 9 have a range of values. The intake model variables used 

generally reflect 50th or 95th percentile values which, when applied to the exposure point 

concentration (EPC), ensure that the estimated intakes represent the reasonable maximum exposure 

• (RME). Formulas were derived from RAGS, Part A unless otherwise indicated. 

• 

The pathway-specific intake formulas , variables, and calculations are presented for each receptor. 

For the adult worker, trespasser, construction worker, and offsite agricultural worker two different 

types of tables are presented. The first presents the formula, assumed input values, 

associated references, and relevant comments. This table should be consulted for details and 

rationale regarding the parameter values used in the calculations. Each variable table is 

immediately followed by tables presenting the actual calculations using the information in 

the variable table. For clarity, each variable of the intake equation is included in the 

calculation tables. The tables are numbered as follows : 

Soil Sediment Groundwater 

Construction Worker Tables 35-38 Tables 39-41 Tables 42-44 

Site Worker Tables 45-48 NA NA 

Adolescent Trespasser Tables 49-52 Tables 53-55 NA 

Offsite Agricultural Worker NA NA Tables 56-57 
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Because site worker exposure at Site 4 differs from all other CCC sites, the exposure parameters 

used to develop pathway-specific intake factors were adjusted to account for site-specific exposure 

patterns. For Site 4, it was assumed that the workers were exposed only during shipping and 

receiving activities. Tables outlining pathway-specific intake formulas, variables, and calculations 

are presented in Appendix G. 

2.4 Toxicity Assessment 

The objectives of the toxicity assessment are to evaluate the potential for particular contaminants 

to cause adverse effects in exposed individuals and to provide the analytical framework for the 

characterizing human health impacts. 

2.4.1 Toxicological Information for Noncarcinogenic Effects 

To assess noncarcinogenic risks, the USEPA has adopted the science policy position that 

protective mechanisms such as repair, detoxification, and compensation must be overcome before 

the adverse health effect is manifested. Therefore, a range of exposures exists from zero to some 

finite value that can be tolerated by an organism without appreciable risk of expressing 

adverse effects. 

USEPA gauges potential noncarcinogenic effects by identifying the upper boundary of the 

tolerance range (threshold) for each chemical and deriving an exposure estimate below which 

adverse health effects are not expected to occur. Such an estimate for the oral exposure route is 

called an oral reference dose (RID); for the inhalation exposure route it is an inhalation reference 

concentration (RfC). The oral RID is typically expressed as milligrams (mg) chemical per 

kilograms (kg) body weight per day, and the inhalation RfC is usually expressed as concentrations 

in air (i.e., mg chemical per m3 of air). However, for this risk assessment, inhalation RfC values 

can be converted to dosage units by multiplying them by the inhalation rate (20 m3/day, an 
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upper-bound estimate for combined indoor-outdoor activity) and dividing by the body weight 

(70 kg, average adult body weight): 

where: 
RID inhalation 

RfC 

IRwwation 

BW 

= 
= 
= 
= 

Inhalation reference dose (mg/kg-day) 
Reference concentration (mg/m3

) 

Inhalation rate (m3/day) 
Body weight (kg) 

Equation 10 

Two types of oral RIDs/inhalation RfCs are available from the USEPA; which are based on length 

of exposure. Chronic oral RIDs/inhalation RfCs are specifically developed to protect against 

long-term exposure to a compound, and are generally used to evaluate the noncarcinogenic effects 

associated with exposure periods between seven years (approximately 10% of a human lifetime) 

and a lifetime. Subchronic oral RIDs/inhalation RfCs are useful for characterizing potential 

noncarcinogenic effects associated with shorter-term exposures. As a current guideline for 

Superfund program risk assessment, subchronic oral RIDs/inhalation RfCs are used to evaluate 

potential noncarcinogenic effects of exposure periods between two weeks and seven years. 

The toxicological criteria used to evaluate the noncarcinogenic health effects potentially associated 

with exposure to chemicals of concern are presented in Tables 58 (oral route) and Table 59 

(inhalation route) . Relevant information, such as most sensitive target organs and/or systems, 

uncertainty factors used as basis for the derivation of toxicological criteria, and information 

sources, are also included . 
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No toxicological criteria are currently available to gauge potential human health concerns 

associated with the dermal exposure route. For risk assessment purposes, oral RIDs are 

recommended as the default dermal RIDs (US EPA 1989a), if: 

• Health effects following exposure are not route-specific . 

• Portal-of-entry effects (e.g., dermatitis from dermal exposure and respiratory effects from 

inhalation exposure) are not the principal effects of concern. 

Exposure through the dermal route is generally calculated as an absorbed dose, while oral RIDs 

are expressed as administered doses . Therefore, adjustments are necessary to match the 

dermal exposure estimates with the oral RIDs. Current USEPA Superfund guidance is to adjust 

the oral RID with an oral absorption factor (i.e., percentage of the chemical absorbed) to 

extrapolate a default dermal RID, which is expressed in terms of absorbed dose. The equation for 

extrapolation of a default dermal RID is: 

where: 
RID dermal 

RID oral 

RfD dermal = RfD oral X Oral Absorption Factor 

= 

= 
Dermal reference dose (absorbed dose in mg/kg-day) 
Oral reference dose (administered dose in mg/kg-day) 

Equation 11 

The default dermal RIDs and the oral absorption factors used in calculations are presented in 

Table 58 . 
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2.4.2 Toxicological Information for Carcinogenic Effects 

To assess risks associated with potential carcinogens, the USEPA has adopted the science policy 

position of "no-threshold," i.e., there is essentially no level of exposure to a carcinogen that will 

not result in some finite possibility of tumor formation. 

The USEPA has formed a Carcinogen Risk Assessment Verification Endeavor (CRAVE) work 

group. Its purpose is to evaluate the weight of evidence using available carcinogenicity data to 

estimate excess lifetime cancer risks from various levels of exposure to potential human 

carcinogens by establishing weight-of-evidence classifications and developing numerical 

carcinogenic risk estimates (slope factors or unit risks) . 

The weight-of-evidence classification assigned to a potential carcinogen by USEPA estimates of 

the likelihood that an agent is a human carcinogen, based on best professional judgment of the 

quality of available data. The classification does not affect numerical carcinogenic estimates. 

USEPA classifications are outlined below: 

Group A chemicals (human carcinogens): There is sufficient evidence to support a 

causal association between human exposure and cancer. 

Groups Bland B2 chemicals (probable human carcinogens): There is limited (Bl) or 

inadequate (B2) evidence of carcinogenicity based on human studies. Group B2 agents are 

also generally supported by carcinogenicity data in animal studies. 

Group C chemicals (possible human carcinogens): There is limited evidence of 

carcinogenicity in animals . 
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Group D chemicals (i.e., not classifiable as to human carcinogemcity): These are 

chemicals for which there is inadequate human and animal evidence of carcinogenicity, or 

for which no data are available. Numerical carcinogenic risk estimates are not typically 

calculated for Group D chemicals because of the lack of pertinent dose-response data. 

Group E chemicals (i.e., evidence of non-carcinogenicity in humans): There is no 

evidence of carcinogenicity from adequate human or animal data. 

Two types of quantitative estimates are available from CRAVE for evaluating carcinogenic 

potency associated with oral exposure: slope factor, expressed in terms of risk per unit dose (as 

units of [mg/kg-dayr1
), and unit risk, expressed as risk per unit concentration in drinking water 

(micrograms per liter [.ug/L]-1). 

• Inhalation unit risks (an expression of carcinogenic risk per unit concentration in air) are verified 

by USEPA 's CRAVE work group as a numerical estimate of the carcinogenic risks associated with 

inhalation exposure to carcinogens. The inhalation slope factors (an expression of carcinogenic 

risk per unit dose) calculated by the USEPA were removed from the Integrated Risk Information 

System (IRIS) in January 1991 because CRAVE believed that the concentration in air, rather than 

the total body dose, was a better index of inhalation exposure. To facilitate quantitative risk 

assessment, the current Superfund guidance is to convert an inhalation unit risk to a body dose, 

as directed in the Health Effects Assessment Summary Tables (HEAST), by using the following 

equation: 

• 

UR inlwlation X B W X CF 
SFinJw/ation = ---------

/Rinlwlaticn 
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Inhalation slope factor (mg/kg-day)"1 

Inhalation unit risk (micrograms per cubic meter [jtg/m3
]"

1
) 

Upper bound estimate of inhalation rate (20m3/day) 
Conversion factor (micrograms per milligram [.ug/mg]) 

Toxicological information for the carcinogenic health concern related to the chemicals selected for 

the quantitative risk assessment is presented in Table 60 (oral route)and Table 61 

(inhalation route). These tables present carcinogenic weight-of-evidence classifications, 

quantitative cancer potency estimates (i.e., oral slope factors and inhalation unit risks), primary 

tumor sites that have been reported, and information sources. 

Current USEP A Superfund guidance for calculating a dermal slope factor is to adjust the oral slope 

factor with an oral absorption factor specific to that chemical, using the following equation: 

where: 

SF oral 
SF dermal = -------

Oral Absorption Factor 

= 
= 

Dermal slope factor (mg/kg-day)'1 

Oral slope factor (mg/kg-day)'1 

Equation 13 

The default dermal slope factors for the chemicals of concern, along with the oral absorption 

factors used are presented in Table 60. 

2.5 Risk Characterization 

This step of the risk assessment integrates information from the exposure and toxicity assessments 

(Sections 3 and 4) to characterize potential risks posed by site COPCs. 

Risk characterization methodology follows these steps: 

48 



• 

• 

• 

• 

Risk Assessmenr 
Cedar Chemical Corpora/ion - West Helena, Arkansas 

Revision 2; March 21, 2001 

Organize exposure and toxicity assessments outputs by the duration and exposure route for 

each population. 

• Quantify total carcinogenic and noncarcinogenic risks for each pathway by summing the 

estimated risks estimated for each COPC. 

• Estimate overall risks affecting each population over the same time period by combining 

risks across pathways. 

• Analyze and discuss inherent risk characterization uncertainties. 

2.5.1 Quantification of Noncarcinogenic Risk 

Noncarcinogenic risk is expressed as an HQ, which is the ratio of the exposure intake (calculated 

in the exposure assessment) over the reference dose (acceptable intake indicated by oral RID or 

inhalation reference value from the toxicity assessment). An HQ less than or equal to 1 indicates 

that an individual is unlikely to experience adverse health effects from exposure to the COPC 

(USEPA, 1989). The HQ is calculated as follows: 

where: 
HQ 
DI 
RID 

= 
= 

HQ = DI 
RJD 

hazard quotient (unitless) 
daily intake (mg/kg-day) 
reference dose (mg/kg-day) 

Equation 14 

A hazard index (HI) is calculated by summing the HQs to address noncarcinogenic additive effects 

between chemicals and cumulative effects across all exposure routes . 
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2.5.2 Quantification of Carcinogenic Risk 

Carcinogenic risk is characterized by calculating a CR probability. The CR is a unitless 

incremental probability of an individual developing cancer from a lifetime exposure to a COPC 

(USEPA, 1989). For low risk levels (below estimated risk of 0.01), ·the CR is calculated by 

multiplying the exposure intake (calculated in the exposure assessment) by the cancer slope fa~tor 

(from the toxicity assessment). The criterion typically used by regulatory agencies for 

demonstration of no carcinogen risk of concern is a CR of less than one in a million. A CR is 

calculated as follows: 

where: 
CR -
DI = 

SF = 

CR = DI X SF 

cancer risk (unitless) 
daily intake (mg/kg-day) 

-1 
slope factor (mg/kg-day) 

Equation 15 

To address multiple chemicals, the additive carcinogenic effects of chemicals and cumulative 

effects across all routes of exposure were addressed by summing the individual CRs. 

where: 

CRSJTE = CRPATHWAY + CRPATHWAY + CRPATHWAY ... 
A B C 

Equation 16 

CRSITE = 
CRPA.THWAY = 

Sum of cancer risk calculated for COPCs in each pathway 
Cancer risk for each applicable exposure pathway 

2.5.3 Results of Risk Characterization 

Results of the risk characterization are presented for each land-use condition and exposure pathway 

in the following tables in Appendix A: 
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1 

2 

3 

4 

6 

9 

Offsite 

2.5.3.1 Discussions of Risk Characterization 
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Tables 

62A-64E 

65A-67C 

68A-69C 

70A-72C 

73A-75C 

76A-78C 

79A-79C 

Regulatory agencies have developed criteria for the demonstration of carcinogenic and 

noncarcinogenic risks. A CR ranging between one in one million (1 x 10-
6 

or lE-06) and one in 

ten thousand (1 x 10-4 or lE-04) is currently used by USEPA as the target risk level for 

carcinogenic effects, whereas an HI of 1 is used as the target risk level for noncarcinogenic effects. 

Tables 80 to 83 summarize those carcinogenic and noncarcinogenic risks exceeding 1E-06 and 1 

for each site and receptor . 

Except for alluvial groundwater exposure for the offsite agricultural worker carcinogenic risk for 

the remaining media (perched groundwater, sediment and soil) have cumulative CRs that are less 

than 1 E-04. The site worker, construction worker, and trespasser carcinogenic risks are less than 

lE-04. 

Groundwater carcinogenic risk for alluvial groundwater is 7E-04. The primary contributors to 

cancer risk are 1,2-dichloroethane (5E-04) and methylene chloride (2E-04). 

Tables 80 to 83 summarize the noncarcinogenic risks exceeding unity for each receptor. His for 

several sites exceed unity , suggesting that COPCs may pose adverse noncarcinogenic impact to 

receptors evaluated in the HHRA . 
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The construction worker (Table 80) soil exposures exceed unity for perched groundwater and at 

Sites 2, 3, 4, and 9. The primary contributor to the soil HQ is Dinoseb (Sites 3 , 4, and 9) and 

1 ,2-dichloroethane at Site 2. 3,4-Dichloroaniline, 4-chloroaniline, 1,2-dichloroethane, and 

methylene chloride are the primary contributors to HQ for perched groundwater. 

Table 81 lists the noncarcinogenic risks exceeding unity for the adult worker exposure to 

surface soil. At Site 9 Dinoseb is the primary contributor to noncarcinogenic risk. 

Table 82 presents noncarcinogenic risks exceeding 1 for the trespasser. Site 9 is the only site with 

unacceptable noncarcinogenic risk. The primary contributors are Dinoseb and Propanil. 

Table 83 presents those noncarcinogenic risks exceeding unity for the offsite agricultural worker 

exposure to airborne VOCs released from alluvial groundwater. 1 ,2-Dichloroethane, chloroform, 

and toluene are the primary contributors to noncarcinogenic risk. 

2.5.4 Chemicals of Concern Identified by Site and Media 

A contaminant was selected as a COC if its CR exceeded 1E-6 or it had an HQ greater than 1. 

COCs are listed below by site and media: 

I Site I Surface Soil I Subsurface Soil I Sediment I 
1 None None Arsenic 

2 None 1,2-Dichloroethane NA 

3 NA Dinoseb None 

4 None 3,4-Dichloroaniline, Dinoseb NA 

6 None NA NA 

9 Dinoseb, Propanil Dinoseb , Propanil NA 

Perched Groundwater 4-Chloroaniline , 3, 4-Dichloroaniline, 1,2-Dichloroethane, 
Methylene chloride 

Alluvial Groundwater Benzene, Chloroform, Methylene Chloride, 1,2-Dichloroethane, 
1, 1,2-Trichloroethane and Toluene 

52 



• 

• 

• 

Risk Assessment 
Cedar Chemical Corporation - West Helena, Arkansas 

Revision 2; March 21 . 2001 

2.5.5 Central Tendency Evaluation 

Where RME estimates of risk indicated a significant threat (CR greater than lE-4 or an HQ 

greater than 1) would be posed to human health, central tendency (CT) analysis was performed. 

The CT analysis uses the arithmetic mean concentration as the EPC and 50th percentile exposure 

assumptions that are consistent with guidance provided in Exposure Factor 's Handbook 

(USEPA, 1997). Central tendency exposures are presented for comparison to risks associated with 

RME exposure. 

ACT evaluation was completed for the following sites, media, and chemicals. 

Receptor Site Media Chemicals 

Construction Worker I and 2 Perched Groundwater 4-Chloroaniline, 3,4-Dichloroaniline, 
1,2-Dichloroethane, Methylene chloride 

3 Surface and Subsurface Soil Dinoseb 

4 Surface and Subsurface Soil 3,4-Dichloroaniline, Dinoseb 

9 Surface and Subsurface Soil 3,4-Dichloroaniline, Dinoseb, Propanil 

Adult Worker 9 Surface Soil Dinoseb, Propanil 

Trespasser 9 Surface Soil Dinoseb, Propanil 

Offsite Agricultural - Alluvial Groundwater Methylene chloride, 1,2-Dichloroethane, 
Worker Toluene 

Tables 84 to 90 summarize present risks calculated for CT exposure. Intake factor calculations 

used to develop the CT exposure are presented in Appendix G. 

Constroction Worker 

Tables 84A to 84C present the noncarcinogenic and carcinogenic risks for the construction worker 

exposed to perched groundwater. Using CT exposure assumptions, carcinogenic risks are below 

threshold levels. Noncarcinogenic risk to 3,4-dichloroaniline remain greater than 1. 

53 



• 
Risk Assessmenl 

Cedar Chemical Corporarion - West Helena, Arkansas 
Revision 2; March 21, 2001 

Tables 85A to 85C present the noncarcinogenic risks for the construction worker exposed to 

Dinoseb in subsurface soil at Site 3. Noncarcinogenic risk has been reduced to less than 1 using 

CT exposure assumptions. 

Tables 86A to 86C present the noncarcinogenic risks for the construction worker exposed 

to 3,4-dichloroaniline (9) and Dinoseb (3) in surface and subsurface soil at Site 4. Using 

CT exposure assumptions noncarcinogenic risks remain above 1. 

Tables 87 A to 87C present the noncarcinogenic risks for the construction worker exposed to 

3,4-dichloroaniline, Dinoseb, and Propanil in Site 9 surface and subsurface soil. Using 

CT exposure assumptions noncarcinogenic risks are less than 1. 

Adult Worker 

• Tables 88A to 88C present the noncarcinogenic risk for the adult worker exposed to Dinoseb in 

Site 9 surface soil. Using CT exposure assumptions, noncarcinogenic risks remain greater than 1. 

• 

Trespasser 

Tables 89A to 89C present the noncarcinogenic risks for the trespasser exposed to Dinoseb and 

Propanil in Site 9 surface soil. Using CT exposure assumptions, noncarcinogenic risks are less 

than 1. 

Offsite Agricultural Worker 

Tables 90A to 90C present the noncarcinogenic and carcinogenic risks for the offsite agricultural 

worker exposed to VOCs released from alluvial groundwater during irrigation. Using 

CT =exposure assumptions, noncarcinogenic risks are less than 1. Carcinogenic risk is 3E-05 

and the primary contributor to risk is 1 ,2-dichloroethane. However, the risk of 5E-05 is within 

the USEPA threshold range of lE-06 to 1E-04 . 
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2.5.6.1 Data Evaluation Uncertainties 

A conservative approach was used to review available analytical data and select COPCs for the 

quantitative risk assessment. The selection of a compound as a COPC does not necessarily suggest 

that it poses a human health or environmental concern for the site under investigation. Inclusion 

of a chemical in the quantitative risk assessment only indicates a need for funher examination of 

the compound determine if there are any risks from exposure to this chemical. 

Three background surface soil samples were collected at CCC. Because of the lack of information 

associated with background metals concentrations, it is unknown whether lead should be a COC. 

The lack of data identifying the naturally occurring levels of arsenic in native soil and lead in 

alluvial groundwater upgradient of CCC represents a data gap and could lead to an overestimate 

of risk . 

Concentrations used in the risk assessment were conservatively determined. It was assumed that 

the chemicals in soil occurred uniformly on ground surface. Because of this conservative 

approach, actual site risks are expected to be substantially lower than those risks estimated in this 

risk assessment. 

2.5.6.2 Exposure Assessment Uncertainties 

Uncertainties in the exposure assessment could arise from the following sources: 

• 

• 

Use of standard assumptions instead of site-specific data selected on the basis of "best 

professional judgment." 

Selection of a value from a wide range reported in published literature thought to best 

represent the site under study . 
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• The degree of "protectiveness" or "conservatism" inherent in the current nsk assessment 

guidance. 

• Lack of sufficient data and necessary assumptions made in· order to complete the 

quantitative risk assessment. 

The types and sources of exposure uncertainties are outlined below. 

Calculation of Exposure Point Concentrations 

A conservative approach was used to estimate the concentrations at the point of exposure, not 

considering degradation of any chemicals in the environmental media. Because it has been well 

recognized that many organic chemicals can degrade in the environment, this conservative 

approach is expected to result in an overestimate of risk . 

Selection of Exposure PaJhways 

Although not considered likely in the actual environmental situation, it was assumed that the 

population of concern could simultaneously be exposed to multiple chemicals through all possible 

pathways. This conservative assumption is anticipated to overestimate potential site risks. 

Exposure Parameter Values for Each PaJhway 

To conduct a quantitative exposure assessment, many assumptions must be made concerning the 

exposure scenarios (e.g., frequency and duration of exposure, intake rate of contaminated media). 

Site-specific values are often unavailable and the using default values (primarily upper-bound 

estimates) is likely to contribute to exposure assessment uncertainty. For the hypothetical future 

scenarios (i.e. , industrial and residential exposures), default values used in the 

exposure assessment are worst-case values and overestimate exposure. Summarized below are 

examples of uncertainties related to the selection of parameter values: 
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Inhalation rate (the volume of air inhaled per unit period of time) can vary according to an 

individual 's age, weight, sex, activity leyel and general physical condition. In accordance with 

USEPA guidance (USEPA, 1991), the default inhalation rate of20 m
3 
/day or 0.83 m

3 
/hr was used 

in the risk assessment for adult receptors . This value is considered to be an upper-bound value 

for adults representing inhalation during active hours . Values of 13.3 m3/day (equivalent to 

0.55 m3/hr) and 8.7 m3/day (equivalent to 0 .36 m3 /hr) are recommended, respectively , by USEPA 

as the average daily inhalation rate for adults and children (between ages of 1 and 12) for 

continuous exposure in which specific activity patterns are not known (USEPA, 1997). Therefore, 

use of the default value is expected to overestimate potential inhalation risk. 

Ingestion Pathway 

In accordance with USEPA guidance (USEPA, 1991), the following combined soil and 

dust ingestion rates were used in this risk assessment: 50 mg/day (for adolescent trespassers and 

site workers) and 480 mg/day (for construction workers) . The text below outlines the uncertainties 

associated with each value. 

Construction Workers 

There are no reliable data for estimating adult soil ingestion rates. The 480 mg/day ingestion rate 

recommended by Hawley used to estimate RME is based on adults working in a dusty environment 

such as an attic. This value is based on conjecture rather than empirical data. Therefore, the 

uncertainties associated with the use of this value are unknown. A soil ingestion rate of 50 mg/day 

for adults in a commercial/industrial setting is recommended as a standard default value 

(USEPA,1991), based on a preliminary adult soil ingestion study by Calabrese (1991). 

Although this soil ingestion study is limited by the number of participants, it is the recommended 

USEPA value. Additionally. Calabrese and Stanek have since determined that the soil ingestion 

rates reported in their preliminary study were inval id , and that the previously derived ingestion 
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rate of 50 mg/day is an overestimation. They estimate that the value is most hkely closer to an 

ingestion rate of 10 mg/day (Calabrese and Stanek, 1991). 

The Exposure Factors Handbook does not recommend a separate CT ingestion rate for an adult 

or construction worker. For this HHRA, the default adult ingestion rate was used as the 

CT ingestion rate. Because the construction worker's environment is dustier than that of the 

default site worker, the CT construction worker ingestion pathway was evaluated assuming an 

ingestion rate of 75 mg/day, 100 mg/day, and 240 mg/day. CT noncarcinogenic ris~ estimated 

using the higher ingestion rate values are summarized below. A detailed presentation of the 

calculations and results is provided in Appendix J. 

Site 3 Slte4 Site 9 

Ingestion Rate (mg/day) 50 75 100 240 50 75 100 240 so 75 100 240 

Chemical or Coneem Nonearcln011enie Risk for the InRf,Stlon Pathway 

Dinoseb 0.11 0.16 0.22 0.52 0.1 0.14 0.02 0.046 0.21 0.316 0.42 I 

3,4-Dichloroaniline NA NA NA NA 0.016 0.024 O.o3 O.Q78 0.13 0.13 0.13 0.13 

Propanil NA NA NA NA NA NA NA NA 0.003 0.005 0.007 0.017 

Note: 

NA = Not a COC at this site. 

Except for Dinoseb at Site 9, the noncarcinogenic risks remain below 1 as the ingestion rate 

increases to 240 mg/day. For Site 9 the total noncarcinogenic risk for all exposure pathways is 1, 

which is still within USEPA's acceptable range. Therefore, using the 50 mg/day ingestion rate 

is not likely to underestimate risks associated with the construction worker's ingestion exposure. 

Trespassers 

USEPA does not provide default soil ingestion values for a trespassing scenario. In the absence 

of this information, the soil and sediment ingestion rate was estimated to be 50 mg/day . 
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In summary, the soil ingestion rates currently recommended by USEPA (i.e., 50 mg/day for 

adolescent trespassers and adults in a commercial/industrial environment and 480 mg/day for 

construction workers) are overly conservative and not supported by the scientific literature. 

Therefore, use of these default soil ingestion rates in the site-wide risk assessment is expected to 

result in ah overestimation of risk. 

Dermal Pathway 

Exposed Skin Area - The amount of chemical intake correlates directly with the exposed skin 

surface area. Climatic conditions could determine the type of clothing worn, and thus the 

skin area exposed. USEPA currently recommends that 5% of the skin is exposed during winter, 

10% during spring and fall, and 25% during summer (USEPA, 1996b). Assuming an adult body 

surface area of20,000 cm2
, exposed skin surface areas would be: 1,000 cm2 in winter, 2,000 cm2 

in spring and fall, and 5,000 cm2 in summer . 

For CCC exposed skin surface areas of 2,900 cm2 and 4,100 cm2 were selected for evaluating 

dermal exposures to soil for a child and adult (residential and industrial) populations. These values 

represent 20% of the body surface, assuming an individual is wearing a short-sleeved shirt, long 

pants, and shoes with only the head (1,400 cm2
), hands (1,120 cm2

), and forearms (1,570 cm2
) 

exposed. For the trespasser, the exposed skin surface is assumed to be 2,900 cm2
• This is based 

on 20% of the total body surface for an adolescent ages 7 to 16 years old. The values used are 

conservative for these scenarios. 

Soil-to-Skin Adherence Factor (AF) - A default AF value of 1 mg/cm2 is recommended by 

USEPA for estimating intake of chemicals in soil via dermal exposure route (USEPA, 1995). This 

value was first provided in a USEPA report as an upper-bound estimate (USEPA, 1992a). 

Available studies indicate that adherence levels vary considerably with the type of activities and 
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across different parts of the body (USEPA, 1997). Because the AF was not adjusted to account 

for these variables , risk associated with dermal contact exposure is most likely overestimated. 

Absorption Factor (ABS) - Very limited information is available concerning dermal absorption 

of chemicals from contaminated soil under realistic environmental conditions. In fact , there are 

no actual epidemiological data to support the current USEPA position that absorption of soil-bound 

organics under realistic exposure conditions constitutes a complete pathway. 

Region IV USEPA (USEPA, 1995a) requires that ABS values be based on the following 

default values: organics, 1 percent and inorganics: 0 .1 percent. For the development of 

Region VI MSSLs, ABS values of 10 percent for organics and 1 percent for inorganics are used. 

It should be emphasized that information to support chemical-specific ABS is only available for 

the following chemicals: cadmium: 1 percent; PCBs: 6 percent; TCDD: 3 percent (low organic 

soil) and 0.1 percent (high organic soil); other dioxins: 3 percent (USEPA, 1992a). According 

to the Soil Screening Guidance (USEPA, 1996c) , pentachlorophenol is the only chemical among 

the 110 compounds evaluated to show greater than 10 percent dermal absorption. Therefore, 

quantification of dermal pathways has been deferred in several USEPA documents 

(USEPA, 1992a, 1996b) pending development of adequate data and methodology. 

Because the ABS values suggested by Region VI US EPA are considered to be highly conservative 

in light of existing data, these recommended ABS values were not used in this risk assessment to 

calculate chemical intake in soil through direct dermal contact. Region IV USEPA ABS values 

were considered to be comparable to the values presented most recently in the literature. The 

ABS database for chemicals encountered as media contaminants is limited; therefore, using these 

default values could overestimate or underestimate risk associated with dermal exposure . 
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Exposure Frequency: Inhalation of VOCs from groundwater for the offsite agricultural worker 

is a site-specific exposure pathway. The exposure frequency represents the number of irrigation 

events during a growing season. Information from the Phillips County Cooperative Extension 

Service indicates that irrigation occurs 7 to 10 days per month (average 8.5 days) during a growing 

season which begins in late April and ends in September. Assuming crops are irrigated 2.1 days 

in April and 8.5 days for the remaining months, the total irrigation events per year is 44.6 days. 

The number of irrigation events depends on climate and the type of crop irrigated. Some crops 

might require more irrigation during the growing season than others, suggesting that the EF 

selected may result in an overestimate of risks to agricultural workers. 

Exposure Time: The exposure time represents the time the agricultural worker is present during 

irrigation events. Because this is a site-specific scenario, limited information is available to 

address this parameter. However, it was conservatively assumed that the agricultural worker 

would be present four at least 4 hours during irrigation events. Generally, irrigation systems are 

automated and do not require the presence of an operator during operation. Most systems are put 

into operation and the agricultural worker then leaves the field. Therefore risks associated with 

this exposure time are most likely overestimated. 

Concentration in Air: Mathematical models were used to estimate the concentrations of VOCs 

released from groundwater during irrigation. The groundwater concentrations used for modeling 

are from wells installed both on the CCC property and just beyond the property boundary. No 

samples were collected from the agricultural wells used for irrigation because the wells appeared 

to be outside the contaminant plume and samples were initially collected only to determine the 

nature and extent of contamination. Also, samples collected from agricultural wells were not 

Likely to be usable for the nature and extent evaluation unless the wells were modified for 
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VOC collection. For the HHRA, it was assumed that contaminants would move downgrad1ent of 

the site, resulting in contamination of the agricultural wells. Because it is unknown if these 

contaminants are undergoing natural attenuation, the concentrations used for this model may 

overestimate risk. The lack of VOC data from the agricultural wells is a data gap. However, the 

relevant downgradient agricultural wells will be sampled and the risk associated with VOCs 

present in this water will be evaluated as necessary. 

2.5.6.3 Toxicity Assessment Uncertainties 

Uncertainties in the quantitative toxicity assessment are well recognized, but the degree can vary 

depending on the major sources of uncertainty for a particular site. The types of toxicity 

information uncertainties for this risk assessment are outlined below. 

Uncertainties Inherent in the Risk Assessment Process 

• Use of animal data to predict potential human health effects . 

• Extrapolation of effects observed in animals exposed to high doses to probable outcomes 

in humans following exposure to low environmental contaminant levels. 

• A conservative approach to calculate toxicological criteria such as the oral and dermal RID 

and inhalation RfC with uncertainty spans of perhaps one order of magnitude. These 

estimates can change when additional information becomes available. The 

carcinogenic slope factors and unit risks are typically calculated by the USEPA using a 

linearized multistage model , which leads to a plausible upper-bound estimate of the risk, 

although the true value of the risk is unknown and may be as low as zero (USEPA, 1986) . 
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Uncertainties Common to Current EPA Guidance on Risk Assessment 

• Lack of pertinent toxicological data for the chemicals selected for the quantitative risk 

assessment. For this risk assessment, 3,4-dichloroaniline was retained as a COC. The 

risks calculated for this compound were derived using 4-chloroaniline toxicity values as 

surrogates. Currently, 3,4-dichloroaniline does not have published toxicity values and the 

information available describing its toxicity is limited. 4-Chloroaniline was used as a 

surrogate based on similarities in structure. Therefore, the risk presented for this 

compound is uncertain. 

• Lack of specific toxicity criteria to evaluate of the dermal exposure route. The 

current USEPA default position is to adjust the oral toxicity value with an oral absorption 

factor and adopt this adjusted value as the surrogate dermal toxicity value. The validity 

and scientific basis for this extrapolation warrant further deliberation, because the 

mechanism for absorption through a skin barrier (i.e., the dermal route) is expected to be 

different than absorption through a gastrointestinal system (i.e., the oral route) . However, 

the current method recommended by USEP A to extrapolate default dermal toxicity values 

does not reflect the specific conditions under which the reference toxicological study was 

conducted (e.g., method of administration such as gavage, water, or diet, and vehicle of 

administration such as solvent, oil, or solution). 

2.5.6.4 Site-Specific Uncertainties 

• Sites 1, 3, 5, 6, 8, and 9 are primarily open, grassy, pavement, or gravel areas to which 

controlled access. Therefore, surface soil exposures for the adult workers and trespassers 

would be minimized. For the adult worker the most likely exposure is for a maintenance 

worker, who is involved with seasonal activities such as mowing grass and other 

maintenance activities at each site. As such the maintenance worker would have a limited 

exposure frequency at each site. However, there is little default guidance for the 
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maintenance worker scenario and site-specific information for the maintenance worker 

varies from site to site depending on surface cover , weather patterns during the year, and 

the activities involved. To eliminate the need for addressing each of these factors, a 

default site worker scenario was evaluated. Because the default site worker scenario is 

more conservative than a maintenance worker scenario would be' risk for these areas is 

overestimated. 

• Perched groundwater exposure would most likely occur only if this water .table were 

infiltrated during construction activities. Additionally, depending on the volume of water 

present, construction activities may cease until the water is removed. Risks associated with 

construction worker exposure to perched groundwater are highly conservative and are most 

likely overestimated . 

• Access to CCC is controlled using fences, guards, and checkpoints. Trespassing onto the 

site is not likely; therefore, trespasser risk is most likely overestimated. 

• Future land use for the site and the adjacent properties will most likely remain 

commercial/industrial or agricultural. If the site were to be used for future residential or 

agricultural purposes, it would need to be reevaluated for those land-use scenarios. 

• The estimated VOC concentrations in air are applicable using the assumptions defined for 

the model used. However, given the variability in irrigation rates, the types of 

irrigation devices used, differences in irrigation methods, and changes in climate, the 

calculated VOC concentration in air could be an overestimate of the actual concentration. 

• The mathematical model used to estimate VOC concentrations released from 

alluvial groundwater is based on a model that does not take into account any affects 

dispersion to the atmosphere might have on airborne VOC concentrations. This would 

indicate that the airborne VOC concentrations are most likely overestimated . 
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Estimates VOC concentrations in air are based on concentrations of VOCs in 

alluvial groundwater samples collected onsite or a considerable distance up gradient of the 

closest irrigation well where VOC concentrations would be expected to be higher. No 

samples were collected from downgradient agricultural wells, resulting in a data gap. 

Because VOC concentrations in the agricultural wells are unknown, the actual risk 

associated with VOCs released from alluvial groundwater is uncertain. However, the 

risk estimates calculated using current onsite data most likely overestimate risk . 

• COCs were selected if the carcinogenic risk was greater than lE-06 and noncarcinogenic 

risk was greater than 1. A general concern for this process is that chemicals that do not 

meet the COC criteria still contribute to an unacceptable cumulative risk. For this HHRA, 

risk was estimated using highly conservative exposure parameters (as described in 

Section 2.5.6.2), toxicity values (as described in Section 2.5.6.3), and worst-case land use 

assumptions (as described in Section 2.5.6.4) resulting in risk that is inherently 

overestimated. Therefore, excluding chemicals that do not meet the COC criteria is not 

likely to underestimate risk . 
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The ERA is a key component of the baseline risk evaluation. Its purpose is to develop a 

qualitative and/or quantitative ecological appraisal of the actual and/or potential effects of 

CCC contamination on the surrounding ecosystem. The assessment considers environmental 

media and exposure pathways that could result in unacceptable levels of exposure to flora and 

fauna currently or in the foreseeable future. The approach to assessing risk components was based 

on Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997) and Framework for Ecological Risk Assessment 

(USEPA, 1992c). 

3.1 Problem Formulation 

Environmental Setting 

For the ecological risk assessment only, three areas of concern were identified. Area I consists 

of three onsite ditches that make up the storm water retention system. Area II consists of an 

approximately 2-acre isolated wetland on the southwest boundary of the plant property. Area III 

includes all adjacent offsite nonindustrial areas . An ecological checklist conducted using guidance 

provided by USEPA (1997c) is presented in Appendix K. 

Area I 

Area I consists of three onsite ditches which serve as a storm water retention system. This 

retention system is a component of the waste water treatment system identified as Site 3 in 

Figure 5. Storm water collected in these ditches is used in the wastewater treatment system as 

required by the facility's National Pollution Discharge Elimination System (NPDES) permit. 

These open ditches are vegetated with various grasses along the edges and submergent plants are 

present in the more frequently inundated portions. During the June 4, 1999, ecological survey 

two species of tadpoles (Bullfrog, [Rana catesbeiana] and Southern Jeopard frog, 

[Rana utricularia]) were observed in the ditches. Two species of birds were also feeding in and 
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around the ditches. The killdeer (Charadrius vociferus), a fann country plover, usually inhabits 

fields, airports , lawns, river banks, shores and the green heron (Butorides striatus) feeds on fish, 

frogs, crawfish, insects, and other aquatic life. 

Area II 

Area II consists of an approximately 2-acre wetland constructed in 1978 to serve as an 

overflow retention pond for the waste water treatment system (Figure 3). After the pond was 

excavated, it was realized that an overflow system was not necessary; therefore, a connection 

between the treatment system and the ponds was never installed. Over the years, the excavated 

area developed wetland characteristics through natural secession and now meets the Corps of 

Engineers definition of a wetland. The dominant wetland vegetation consists of black willow 

(Salix nigra), Chickasaw plum (Prunus angustifolia), common cattails (Typha latifolia), floating 

primrose willow (Ludwgia spp.) and duckweed (Lemna spp.) 

Aream 

Area ill includes offsite nonindustrial areas within one mile of the facility (see Figure 11). These 

areas include agriculture farm lands, ditches, and tributaries to Big Creek. The tributaries 

discharge into Big Creek is approximately 15 miles southeast of the facility. 

Approximately 99% of Area III is cultivated with cotton and soybeans, in the fall/winter, most 

fields have a cover crop of winter wheat. 

3.2 Threatened and Endangered Species 

Based on information from the Arkansas Game & Fish Commission and the Arkansas Natural 

Heritage Commission, 16 state and federal listed threatened and endangered species are in 

Phillips County (Appendix H). None has been identified in or around the site because of the 

area's heavy industrialized/agricultural use. These findings were confirmed by the 
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Arkansas Natural Heritage Commission files and database search, which identified no occurrence 

of rare plants and animals, outstanding natural communities, natural or scenic rivers, or other 

elements of special concern within a 1-mile radius of the Cedar Chemical Company. A copy of 

this letter is presented in Appendix H . 

3.3 Selection of Ecological Chemicals of Potential Concern 

Ecological chemicals of potential concern (ECPC) from historic site activities have been identified 

and quantified using USEPA's methods and protocols for sediment analyses. For this assessment, 

only sediment samples were reviewed. No surface soil samples pertain to any of the three 

identified ecological areas. At Area I, only sediment samples were collected. At Area II, one 

geoprobe borehole was installed and both water and soil were collected. Area III sampling 

consisted of deep subsurface soil samples and groundwater. Because ecological risk is usually 

associated with only the top 6 inches of soil and no contaminant pathway exist for offsite surface 

soil, soil was not considered. Groundwater will be discussed later in this assessment, but no 

potential exposure pathway has ever been sampled. Because offsite agriculture wells may 

complete the pathway, they will be discussed. For the ERA, the USEPA's Region IV 

Supplemental Guidance to RAGS Bulletins and the Office of Solid Waste and Emergency Response 

(OSWER) sediment screening values were used to select potential ECPCs. 

To identify chemicals that may pose a risk to the environment, the ERA used only the results from 

surficial sediment samples (0 to 6 inches bgs). It is presumed, even considering root development 

in the lower strata, that most biological effects are limited to this upper zone. In sediment, analytes 

were selected as an ECPC if the maximum concentration detected either: (1) exceeded the 

USEPA Region IV Sediment Screening Value and/or OSWER Values, (2) exceeded the most 

conservative effects level found in literature, or (3) if neither of these benchmarks were available . 
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To present sediment conditions at Area I, the range of concentrations detected in sediments, the 

total number of samples analyzed (N), the number of detections, the minimum and maximum 

concentration for each parameter, the EPA Sediment Screening Value (SSV) and the ECPCs 

retained for consideration in the area-specific risk assessment are tabulated below. 

3.5 Contaminants of Concern 

To be conservative, ecological risk evaluations assume exposure to the maximum concentrations 

for each detected contaminant of concern. 

In Area I, all chemicals were designated as ECPCs because maximum concentrations exceeded the 

sediment screening values . 

In the Area II wetland, no sample data were collected because no exposure pathway was identified 

between the suspected source and the wetland was identified. 

Area ill sample data consist of subsurface soil and groundwater data only therefore, risk to 

terrestrial receptors could not be assessed. No ecological benchmarks exist for 

contaminated groundwater and ecological receptors are unlikely to be exposed to subsurface soil. 

Cedar Chemical Corporation 
Area I 

Ditch Sediment Concentrations 

OSWER 

Parameter N Detections Range ssv Value I Type I ECPC 

I 
12 1 20 7.24 8.2 ER-L Yes I 

I METALS (ppm) 

I Arsenic 
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Cedar Chemical Corporation 
Area I 

Ditch Sediment Concentrations 

Parameter N Detections Ran2e 

I PESTICIDES (ppb) 

Aldrin 12 4 2.8-58 

Dieldrin 12 4 5.6-550 

4,4' -DDE 12 6 2-78 

4,4'-DDD 12 9 7.6-180 

4,4'-DDT 12 2 15-91 

Endrin 12 2 76-89 

ganuna-BHC 12 1 18 

Methoxychlor 12 6 130-2500 

Toxaphene 12 1 1600 

Notes: 
N = Number of samples 
SSV = USEPA Region IV Sediment Screening Value 
ER-L Effects Range-Low 
SQC = Sediment Quality Criteria 
SQB = Sediment Quality Benchmark 

3.6 Characteristics of ECPCs 

In organics 

SSV 

-

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

-

-

OSWER 

Value Type ECPC 

I 
- - Yes 

52 SQC Yes 

- - Yes 

- - Yes 

- - Yes 

20 SQC Yes 

3.7 SQB Yes 

19 SQB Yes 

28 SQB Yes 

Arsenic was detected in one sample at 20 parts per million (ppm), which exceeds the SSV of 

7.24 ppm. Soil biota appear to be capable of tolerating and metabolizing relatively high 

concentrations (micro biota to 1,600 ppm) of arsenic (Wang et al., 1984), but adverse effects to 

aquatic organisms have been reported at concentrations of 19 to 48 parts per billion (ppb) in water. 

Arsenic soil does not appear to magnify along the aquatic food chain . 
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Organochlorine pesticides have been used extensively in the United States since the 1940s and 

they appear to be ubiquitous in the environment, that is, they are present in surface water, 

sediment, and biological tissues. They are readily absorbed by warm-blooded species and 

degradatory products are frequently more toxic than the parent form. In soil invertebrates, 

organochlorine pesticides can accumulate to concentrations higher than those in the 

surrounding soil, and residues may be ingested by birds and other animals feeding on earthworms 

(Beyer and Gish, 1980). Most environmental effects studies have been directed at mammals and 

birds. 

3.7 Exposure Pathways and Assessment 

In Area I, all chemicals were selected as ECPCs because they either exceeded the 

sediment screening values or did not have a respective screening value. Two potential pathways 

were identified. Tadpoles in the ditches are exposed to contaminated sediments. The tadpoles 

could be bioaccumulating pesticides from exposure to contaminated sediments. Piscivorus birds 

could also ingest potentially contaminated tadpoles. 

In Area II, no potential pathways were identified. The wetland was originally built as an 

overflow pond to collect overflows from adjacent waste treatment ponds; however, Cedar 

determined that the overflow pond was not needed and the connection between the overflow pond 

and the waste ponds was never constructed. Since the overflow pond was not needed Cedar did 

not maintain the levees or the pond itself. Over time the pond developed wetland characteristics 

due to lack of maintenance. The wetland is located across Industrial Park Road from the 

main Cedar plant and the only contamination in the proximity of the wetland is groundwater 

underlying the treatment pond which flows south , away from the wetland. There is no evidence 

that contamination has ever impacted the wetland, and furthermore there is no pathway associated 

with the site to the wetland . 
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In Area ill, the potential pathway from crop irrigation using contaminated groundwater has been 

identified because irrigation wells have not been sampled, no data are available to assess risk. 

3.8 Ecological Effects Assessment 

A screening-level risk evaluation has been conducted for wildlife potentially living in the 

Area I ditches. Potential dietary exposure has not been calculated due to lack of 

amphibian toxicity information from literature searches. A comparison between the 

sediment concentrations and available SSVs detennined potential for any adverse effects. 

Although two potential pathways have been identified, in Area I, the predicted 

ecological risk is less significant because storm water retention ditches are a component of the 

waste water treatment system. Storm water collected in the ditches is held until it is needed to 

treat the facility's process water discharged into the waste water treatment system. During the 

summer months 35,000 to 40,000 gallons of water are pumped into the treatment system each day. 

During dry summer months, the reserve storm water is depleted very fast and the ditches remain 

dry most of the summer. In late spring and early summer, the ditches hold water for longer 

periods and are used by opportunistic species such as frogs and wading birds. The ditches are dry 

until the fall and no longer provide suitable habitat. This short -term exposure to 

opportunistic species presents only marginal risk exposure. Area I is also in the middle of a 

heavily industrialized area and its discharge was designed to meet NPDES requirements. All 

treated water from Area I ditches has passed the same biomonitoring test as the effluent discharge 

from the waste water treatment system. Appendix I contains copies of the most recent 

biomonitoring report from the effluent discharge and a sample taken from the treatment ponds 

themselves. 

Area II has been excluded from a detailed evaluation because no complete pathway exist, based 

on site visits and historical data . 
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Area ill has one potential pathway that consists of contaminated groundwater being 

introduced to the surface by agriculture irrigation wells. Although wildlife could be at risk from 

contaminated groundwater, it is highly unlikely. 

First, the downgradient agriculture wells have never been sampled and 

exact chemical concentrations are unknown. 

Second, only VOCs have been detected in the most downgradient monitoring well. If present in 

the agriculture wells, the contaminant of concern, 1 ,2-dichloroethane would most likely evaporate 

due to relatively high vapor pressure when released to the land. Releases to the atmosphere would 

degrade by reaction with hydroxyl radicals. Given the poor degradation characteristics of 

1 ,2-dichloroethane, the primary attenuation mechanisms are evaporation and natural attenuation 

through advection, diffusion, and dispersion . 

Third, no viable habitat is present in Area III . Only a few populations of small mammal and 

passerine birds species are present. During the hot summer months when irrigations is most 

frequent, wildlife species are dormant during the heat of the day and seek refuge in wooded areas . 

Significant wildlife exposure to contaminated groundwater during irrigation is not anticipated . 
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4.0 REMEDIAL GOAL OPTIONS 

Risk Assessment 
Cedar Chemical Corporation - West Helena, Arkansas 

Revision 2; March 21, 2001 

RGOs are site-specific chemical concentrations used by risk managers during the development of 

remedial alternatives. They are calculated to equate with specific target carcinogenic and 

noncarcinogenic risk levels. For this HHRA, RGOs were calculated for chemicals having an 

ILCR greater than 1E-6 or an HQ greater than 1. Those COCs which required calculation of 

RGOs are listed in Section 2.5 .4. Inclusion in the RGO table does not necessarily indicate that 

remedial action will be required to address a specific chemical. Instead, RGOs are provided to 

facilitate risk-management decisions. 

In accordance with USEPA Region IV Supplemental Guidance (USEPA, 1995a), RGOs were 

calculated at 1 E-6, 1 E-5, and 1 E-4 risk levels for carcinogenic COCs and H Q levels of 0. 1, 1 , and 

3 for noncarcinogenic COCs for all applicable media and receptors using the following equations: 

where: 
RGONCR = 
EPC = 
THQ = 
HQ = 
RGOcR = 
TR = 
CR = 

RGONCR = 
EPC X THQ 

Calculated HQ 

RGOCR 
EPC X TR 

= 
Calculated CR 

noncarcinogenic remedial goal option (unitless) 
exposure point concentration (mg/kg) 
target hazard quotient (0 .1, 1, 3) (unitless) 
hazard quotient (unitless) 
carcinogenic remedial goal option (unitless) 
target carcinogenic risk (1E-06, 1E-05, 1E-04) 
cancer risk (unitless) 

Equation 17 

Equation 18 

RGOs are presented for sediment, surface and subsurface soil, surface soil , perched groundwater, 

and alluvial groundwater in the following tables: 
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91 I 

92 2 

93 3 

94 3 

95 9 

95 9 

96 1 and 2 

97 NA 

• 

• 

Risk Assessmenl 
Cedar Chemical CorporaJion - West Helena, Arkansas 

Revision 2; March 21, 2001 

Media I Rece~tor I 
Sediment Construction Worker 

Trespasser 

Surface and Subsurface Soil Construction Worker 

Subsurface Soil Construction Worker 

Surface and Subsurface Soil Construction Worker 

Surface Soil Adult Worker 
Trespasser 

Surface and Subsurface Soil Construction Worker 

Perched Groundwater Construction Worker 

Alluvial Groundwater Offsite Agricultural Worker 
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5.0 CONCLUSIONS 

Risk Assessment 
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Alluvial groundwater risks based on RME for the offsite agricultural worker are the only 

cancer risks that are above 1 E-04 for this facility . However, these risks are most likely 

overestimated because the concentrations of VOCs in offsite alluvial groundwater (at the 

agricultural wells) are unknown, VOCs are highly volatile and are most likely lost to the 

atmosphere during irrigation, workers are either not present or present for limited time periods 

during irrigation, which indicates that the exposure frequency and duration is overestimated. 

Noncarcinogenic risks for the RME for all receptors are substantially high. The highest risks are 

to construction workers exposed to Dinoseb in surface and subsurface soil at Sites 3, 4, and 9. 

For ecological receptors, potential risk in Area I is considered acceptable because these ditches 

are integral components of the facility's waste water treatment system. Because of the ditches 

function, standing water is frequently drained and any aquatic habitat is considered opportunistic . 

The isolated wetland in Area II is not considered at risk because the exposure pathway is 

incomplete. Risk to ecological receptors in Area m from exposure to contaminated groundwater 

resulting from farm irrigation is considered minimal based on the lack of receptors and the 

high volatility of 1 ,2-dichloroethane. No threatened and endangered species were present within 

a 1-mile radius of the site. This was confirmed by the Arkansas Natural Heritage Commission . 
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TABLE 1 

SUMMARY OF MAXIMUM CONTAMINANT LEVELS AND TAPWATER MEDIUM-SPECIAC SCREENING LEVELS 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

lnorgamcs 

Pesticides 

Chemical 

Arsenic 

Barium 

Cadm1um 

Chromium 

Iron 

Lead 

Mercury 

Selenium 

S ilver 

4 ,4'-DDT 

Endosulfan 

HCH (alpha) 

Methoxychlor 

Propanil 

Semivolatile Organic Compounds 

1,2,4-Trichlorobenzene 

2-Chloronaphthalene 

2-Methylnaphthalene 

2-Methylphenol (o-Cresol) 

3 ,4-Dichloroanlline 

4-Chloroaniline 

4-Nitrophenol 

Dimethyl phthalate 

Di-n-butylphthalate 

Dinoseb 

lsophorone 

Naphthalene 

Phenol 

Propanil 

Pyrena 

bis(2-Ethylhexyl)phthalate 

Volatile Organic Compounds 

SV RETURN.XLS/sv retum 

1,1 ,2-Trichloroethane 

1,1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

trans-1 ,2-Dichloroethene 

1 ,2-Dichloropropane 

1,3-0ichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2,6-Dinitrotoluene 

4-Methyi-2-Pentanone (MIBK) 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Carbon disulfide 

Carbon tetrachloride 

MCL 

(llg/l.) 

100 

2000 
5 

100 

NA 
15 

2 
50 
NA 

NA 
NA 
NA 
40 
NA 

70 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
7 

NA 
NA 
NA 
NA 
NA 
6 

5 
7 

NA 
5 

100 

5 
600 
75 

NA 
NA 
NA 

NA 
5 

NA 
100 

NA 
5 

Tap Water 
MSSL 

(~giL) 

0.045 

2555 

18.3 

183 
10950 

15 

10.95 

183 
183 

18.25 

219 
0.011 

183 
183 

194 
487 

6 
1825 

146 

146 

2263 
365000 

3650 

36.5 
70.8 

6 
21900 

183 

183 

4.8 

0.2 

0.046 

370 

0.12 
122 

0.16 
16.5 

0.467 
1904 
36.5 
158 
608 
0.42 
0.18 

9 
1043 

017 

1 of 2 

Industrial 
Onnklng 

WaterRBC 

(~giL) 

0.09 
5110 

36.5 

365 

21900 
30 

21 .9 

365 

365 

36.50 
438 

0 .021 

365 
365 

389 

973 

12 

3650 
292 

292 

4526 

730000 
7300 

73 

142 
12 

43800 
365 
365 
9.6 

0.8 

0.18 

1481 
0.49 

487 
0.66 
66.1 
1.9 

7617 

146 
631 

2433 
1.7 

0.72 

34 

4 171 
0.69 

ToXICity 
Basis 

c 
N 
N 
N 

N 
NA 

N 
N 
N 

c 
N 
c 
N 
N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
c 
N 
N 
N 
N 
c 

c 
c 
N 
c 
c 
c 
N 
c 
N 
N 
N 
N 
c 
c 
c 
N 
c 

Cedar Cedar 
Residential Industrial 
Se~eening 

Valuet•l 

(IJg/l.) 

0 .045 

2000 
5 

100 

10950 

15 

2 
50 
183 

18.25 

219 

0 .011 
40 
183 

70 

487 
6 

1825 

146 
146 

2263 
365000 

3650 

7 
71 

6 
21900 

183 
183 
4 .8 

0 .2 

0 .046 
370 

0 .12 

100 

0.16 
16.5 

0 .467 
1904 
36.5 

158 
608 
0 .42 
0 .18 

9 
1043 
0 .17 

Screening 

Value1"1 

0 .09 
2000 

5 
100 

21900 

15 

2 
50 

365 

36.50 

438 

0.021 

40 

365 

70 

973 

12 
3650 

292 

292 

4526 

730000 

7300 
7 

142 
12 

43800 
365 

365 

6 

0 .8 

0.18 
1481 
0.49 

100 

0.66 
66.1 
1.9 

7617 

146 
631 

2433 
1.7 

0 .72 

34 
4171 
0.69 

MSSL 

MCL 

MCL 

MCL 

MSSL 

TTAL 

MCL 

MCL 

MSSL 

MSSL 

MSSL 

MSSL 

MCL 

MSSL 

MCL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MCL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MCL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

MSSL 

M SSL 

MSSL 
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TABLE 1 

SUMMARY OF MAXIMUM CONTAMINANT LEVELS AND TAPWATER MEDIUM-SPECIFIC SCREENING LEVELS 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Tap Water 
Chemical MCL MSSL 

(Vg/L) (Vg/L) 

Chlorobenzene NA 39.5 
Chloroethane NA 8588 
Chloroform NA 0.16 

Volatile Organic Compounds 
Dibromochloromethane NA 0.13 
Ethytbenzene 700 1340 
Methylene chloride NA 4.3 
Toluene 1000 723 
Trichloroethane 5 1.6 
Vinyl acetate NA 412 
bis(2.Chloroethyt)ether NA 0.0098 
m-Xylene NA 1431 
o-Xylene NA 1431 

Notes: 

MCL • maximum contaminant level 

MSSL • Region 6 Medium-specific Screening Level 

RBC 

IJg/L 

N 

c 
NA 

• risk-based concentration 

• micrograms per liter 

• noncarcinogen 

"' carcinogen 

• not applicable 

Cedar 

Industrial Residential 

Dnnlang ToX1Crty Screening 

WaterRBC Basis Value(' ' 

( IJg/L) (Vg/L) 

158 N 39.5 

34353 N 8588 

0.66 c 0 .16 

0.53 c 0.13 
5359 N 700 
17.1 c 4 .3 
2894 N 723 
6.6 c 1.6 

1650 N 412 
0.039 c 0.0098 
5725 N 1431 

5725 N 1431 

Cedar 
Industrial 
Screemng 

Value'' 1 

158 
34353 
0.66 

0.53 
700 
17.1 
1000 

5 
1650 
0.039 
5725 
5725 

TTAL • Value is the treatment technique action level presented in the Drinking Water Standards (US EPA, 1996). 

(a) 

(b) 

SV RETURN.XLS/sv return 

• The Cedar screening value is the more stringent value of the MCL and MSSL . 

•lndustri.al screening values are calculated using guidance provided by USEPA (1994). 

where: VOCond • Tap Water MSSL >< 0.25 

NON-VOCond = Tap Water MSSL >< 0.5 
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Basis 

MSSL 
MSSL 
MSSL 

MSSL 
MCL 

MSSL 
MSSL 
MSSL 
MSSL 
MSSL 
MSSL 
MSSL 
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TABLE2 
SITE..SPECIFIC SOIL SCREENING LEVELS- SOIL-WATER PARTITlON EQUATION MODEL 

CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 
UNITS 

lnorganics Arsenic 
Barium 
Cadmium 
Chromium 
lead 
Mercury 
Selenium 
Silver 

EQUATION 
UNITS 

Organics 4,4'-000 
4,4'-DDE 
4,4'-DDT 
Aldrin 
atpha-BHC 
beta-BHC 
delta-8Hc:MS01 

Dieldrin 
Endosulfan I 
Endosulfanll 
Endosulfan sulfate 
Endrin 
Endrin ketone 
gamma-BHC 
gamma-Chlordane 
Heptachlor 
Methoxychlor 
Propanil 
1 ,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2-Chloronaphthalene 
2-Methylphenol (o-Cresol) 
2-Nitrophenol 

-"? 2,4-DinHrophenot'IS0
' 

3,4-0ichloroanillnes"cJ<Soe 
4,6-0inhro-2-methylphenol 
4-Chloroanlline511c 
4-Nhrophenol 
Benzoic acid 
bis(2-Ethylhexyl)phthalate 
Dimethylphthalate 
01-n-butylphthalate 
Di-n-octylphthalate 
Oinoseb TNRCC 

Fluoranthene 
lsophorone 
Phenol 
Pyrena 
1,1-Dichloroethene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2-Dichloropropane 
4-Methyi-2-Penlanone (MJBK) 
Acetone 
Benzene 
bls(2..Chloroethyl)ether 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Ethyl benzene 
Methyl ethyl ketone (2-Butanone) 
Methylene chloride 
T etrachloroethene 

SSL Calculations.xls/SSL Calculations-Standard 

CEDAR 

SSL 

ma!!!s 

1.53E+O 
8.6SE+ 
3.95E+O 
2.02E+ 
1.89E+O 
1.10E+O 
2.73E+O 
1.63E+O 

SSL 

m~ 
c.. •{( 

mg/1.,1 

2.70E+O 
3 .59E+O 
3.29E+O 
4.0SE-o 
4.34E-o 
1.&4E-o 

1 ·~-o " { ( 
1 " 2.0llt-o1 X { ( 

2 " 2.08E-o1 X { ( 

1 " 4.1SE-o3 X { ( 

2 " 1.12E-o2 X ( ( 

1 " 3.92E-o2 X { ( 

1.18E+ 
2.27E-o 

00 " 2.10E-o1 X { ( 

1 • 4.41E-o3 • { ( 
2 • 2.30E+02 • { ( 
2 " 2.30E+02 • { ( 
2 " 2.30E+02 X { ( 

1 "' 2.10E+OO • { ( 
1 = 2.10E+OO • { ( 
1 "' 2.10E-o1 X { ( 

2 "' 2.10E+OO X { ( 

9.&4E+O 
9.&4E+O 
9.&4E+O 
4.&4E+O 
4.&4E+O 
6.62E-o 
2.18E+O 
2.14E+ 
6.73E+ 
1.23E+ 
2.59E+ 
1.13E+ 
1.69E+ 
7.58E+ 
2.16E+ 
4.60E+ 
9.0SE+ 
1.06E+ 

1.74E+ 
2.SSE+ 
4.0SE+ 
1.44E+ 
8.6SE+ 
1.29E+ 
9.35E+ 
1.92E+ 
1.52E+ 
1.94E+ 
5.40E+ 
2.72E+ 
3.1 1E+ 
3.7SE+ 
1.47E+ 
1.60E+ 
7.76E+ 
1.29E+ 
1.80E+ 
3.62E 
4.37E+ 
3.21E+ 
2.74E+ 
5.51E 
4.67E+ 
4.18E+ 
1.02E+ 
4.18E+ 

00 = 1.05E-o1 X { ( 

03 "' 4.20E+01 X { ( 

02 "' 1.92E+02 X { ( 

02 "' 7.3SE+01 X { ( 

02 "' 7.88E+01 X { ( 

03 "' 5.11E+02 X { ( 

02 " 1.92E+03 X { ( 

03 .. 2.38E+03 • { ( 

01 "' 7.67E+01 • { ( 
01 ,. 1.53E+02 • { ( 
02 = 7.67E+01 • { ( 
02 " 1.53E+02 X { ( 

03 " 2.38E+03 • { ( 
04 "' 1.53E+OS X { ( 

03 " 6.30E+OO • { ( 
03 " 3.07E+04 • { ( 
04 • 3.a3E+03 • ( ( 
05 " 7.67E+02 • { ( 
01 " 7.35E+OO • { ( 
05 " 1.53E+03 • { ( 
01 " 7.43E+01 • ( ( 
03 ,. 2.30E+04 • ( ( 
04 = 1.92E+02 • { ( 
00 " 7.3SE+OO • { ( 
02 " 3,89E+02 • { ( 
00 = 5.25E.!OO { ( 
00 .. 5:2'51:'+00 • { ( 
01 " 'T66E+02 • { ( 
02 " 6.39E+02 • { ( 
00 • 5.25E+OO • { ( 

-o3 "' 1.03E-o2 • { ( 
02 " 1.09E+03 • ( ( 
00 • 5.2SE+OO • { ( 
01 • 4.14E+01 • { ( 

-o2 • 1.73E-o1 • < c 
02 • 7.35E+02 • ( ( 
02 " 2.00E+03 • { ( 
00 " 4.49E+OO • { ( 
00 • 5.25E+OO • 

K.... 
l.Jkg 

45800 
86405 

792158 
48686 
1635 
2241 
2700 
25604 
2040 
2040 
2040 
11422 
11422 
1477 

51798 
10070 
80000 
220 
1659 
616 
1550 

98 
355 
200 
195 
590 
469 
437 
32 

114337 
41 

1580 
610000 

1202 
49433 

30 
17 

70808 
65 
379 
38 
47 
134 

0.575 
62 
76 

45.7 
152 
224 
53 

204 
4.5 
10 

265 
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K. + ( a.. + ( e. • H' 

Ukg unitless unilless unitless 

29 ....... + ( 0.3 + ( 0.13 0 
41 v + ( 0.3 + ( 0.13 0 
75 ...... + ( 0.3 + ( 0 .13 • 0 
19 ,•1. . ( 0.3 + ( 0.13 " 0 
1 + [ 0.3 + ( 0.13 " 0 

52 + [ 0.3 + ( 0.13 " 0 
s '-' + ( 0.3 + ( 0.13 " 0 

8.3 + ( 0.3 + ( 0.13 • 0 

~~ ) + ( a.. + ( e. " H' 
kg/kg uni11ess unit less unit less 

X 0.002 ) + 0.3 + ( 0.13 " 0.000166 
X 0.002 ) + 0.3 + ( 0.13 " 0.000873 
X 0.002 ) + 0.3 + ( 0.13 " 0.00223 

• 0.002 ) + 0.3 + ( 0.13 " 0.00707 
X 0.002 ) + 0.3 + ( 0.13 0.000282 

• 0.002 ) + 0.3 + ( 0.13 " 0.0000144 

• 0.002 ) + 0.3 + ( 0.13 " 0.00001763 
X 0.002 ) + 0.3 + ( 0.13 " 0.000111 
x 0.002 ) + 0.3 + ( 0.13 " 0.000466 . 0.002 ) + 0.3 + ( 0.13 " 0.000466 
X 0.002 ) + 0.3 + ( 0.13 " 0.000466 
X 0.002 ) + 0.3 + ( 0.13 " 0.0000495 
• 0.002 ) + 0.3 + ( 0.13 " 0.0000495 

• 0.002 ) + 0.3 + ( 0.13 " 0.000141 

• 0.002 ) + 0.3 + ( 0.13 X 0.00202 
• 0.002 ) + 0.3 + ( 0.13 X 0.0244 
• 0.002 ) + 0.3 + ( 0.13 X 0.000657 

• 0.002 ) + 0.3 + ( 0.13 " 1.85E-o7 . 0.002 ) + 0.3 + ( 0.13 " 0.05822 . 0.002 ) + 0.3 + ( 0.13 " 0.09963 
• 0.002 ) + 0.3 + ( 0.13 X 0.0127 . 0.002 ) + 0.3 + ( 0.13 " 0.0000665 . 0.002 ) + 0.3 + ( 0.13 " 0.0000146 . 0.002 ) + 0.3 + ( 0.13 3.53E-o6 

• 0.002 ) + 0.3 + ( 0.13 X 9.27E-o4 . 0.002 ) + 0.3 + ( 0.13 " 1.75E-05 

• 0.002 ) + ( 0.3 + ( 0.13 " 0.0004756 . 0.002 ) + ( 0.3 + ( 0.13 " 7.32E-09 

" 0.002 ) + ( 0.3 + ( 0.13 " 0.0000139 . 0.002 > • I 0.3 + ( 0.13 " 0.000457 . 0.002 ) + ( 0.3 + ( 0.13 " 0.000024 . 0.002 ) + ( 0.3 + ( 0.13 " 0.0000594 . 0.002 > + I 0.3 + ( 0.13 " 1.85E-05 . 0.002 > + I 0.3 + ( 0.13 " 0.0208 . 0.002 > + I 0.3 + ( 0.13 " 0.000388 . 0 .002 ) + ( 0.3 + ( 0.13 " 0.000257 . 0.002 ) + 0.3 + ( 0.13 " 0.0000247 . 0.002 ) + 0.3 + ( 0.13 " 0.000457 
• 0.002 ) + 0.3 + ( 0.13 1.0701 . 0.002 ) + 0.3 + ( 0.13 " 0.0779 . 0.002 ) + 0.3 + ( 0.13 " 0.040139 
• 0.002 ) + 0.3 + ( 0.13 " 0.1148 . 0.002 ) + 0.3 + ( 0.13 " 0.00574 . 0.002 ) + 0.3 + ( 0.13 " 0.0015908 . 0.002 ) + 0.3 + ( 0.13 " 0.22755 . 0.002 ) + 0.3 + ( 0.13 X 0.000738 . 0.002 ) + 0.3 + ( 0.13 x 1.2423 . 0.002 ) + 0.3 + ( 0.13 " 1.2464 . 0.002 ) + 0.3 + ( 0.13 " 0.1517 . 0002 ) + 0.3 + ( 0.13 • 0.15047 . 0.002 ) + 0.3 + ( 0.13 0.32308 . 0.002 ) + 0.3 + ( 0.13 " 0.0011234 . 0.002 ) + 0.3 + ( 0.13 0.08979 . 0.002 0.3 + 0.13 " 0.7544 

) . Pb I l 
kg/L 

) + 1.5 I l 
) + 1.5 I } 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I ) 
) + 1.5 I l 
) + 1.5 I l 
)+ 1.5 I l 

) + Po I ) 
kgll 

) + 1.5 I > 
) + 1.5 I > 
) + 1.5 I> 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I l 
)+ 1.5 I > 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I > 
) + 1.5 I ) 
) + 1.5 I > 
)+ 1.5 I > 
)+ 1.5 I l 
)+ 1.5 I l 
)+ 1.5 I l 
) + 1.5 I l 
)+ 1.5 I ) 
)+ 1.5 I ) 
) + 1.5 I ) 
) + 1.5 I l 
) + 1.5 I ) 
)+ 1.5 I ) 
) + L5 I l 
) + 1.5 I l 
) + 1.5 I ) 
) + 1.5 I > 
) + 1.5 I ) 
) + 1.5 I ) 
) + 1.5 I l 
) + 1.5 I ) 
) + 1.5 ) 
) + 1.5 } 
) + 1.5 } 
)+ 1.5 } 
) + 1.5 } 
)+ 1.5 ) 
) + 1.5 } 
) + 1.5 } 
)+ 1.5 } 
)+ 1.5 } 
) + 1.5 } 
) + 1.5 } 
) + 1.5 } 
) + 1.5 } 
) + 1.5 I l 
) + 1.5 I l 
) + 1.5 I } 
) + 1.5 I l 

1.5 
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TABLE2 
SITE-SPECIFIC SOIL SCREENING LEVELS - SOIL-WATER PARTmON EQUATION MODEL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

SSL c.. . { ( K.t e. • 
lJk unHiess 

140 • 0.002 + ( 0.13 , • 
~.3 • 0.002 + ( 0.13 
241 • 0.002 0.13 

SSL a sod SCfHI1tl1g ~I based o~ eq~ 

H' ) + I } 
uni11ess 
0.27224 ) ... I > 
O.o4223 ) + I > 

0.21279 

C.. • targetSDtlleachate concentrabon (Regton 6 Medtum Specific ScrHntng L_.... for l>lp-wat.r or If available maxJmum contamtnantlevel) adJUSted us1ng • OAF of 20 
K. • SOli-water p.rtltlon coeltle~ent for •norgantcs at pH 6 8 from the Soil ScrHntng Guidance T achntcal Background Document (USEPA. 1 996) 
e. = water·filled soil porosity (default value) 
a, " a~r-ftlled ~11 porosity (detau~ value) 
H' " Henry's law constant (d•menSlonless) 
p, " dry sod bulk density (delau~ value) 
1<., = SOli orvamc carbon-water p.rtition coeflictent 
f., = tracoon ot organtc carbon tn sotl (g carbon/g sod) ' l:. ,,,J.l.. Ot'-. 
mg/k = mtlhgrams per lologram 
mgll = mtlhgrams p.r l~er 
lJkg = liter per lologram 

SRC " Henry's t.w COI\Slant or K,. taken from the Syracuse R-rc:tt CorporallOn Enwonmental Fete Oal3base at http.//esc-plaza syrras oom/efdb htm 
HSO " Henry's taw constant or K,. taken from the Hazardous SUbStance Data Bank at http://toxnelnlm.nih.govl . 

SSL Catculations.xts/SSL Calculatiot1s-Standard 2of2 3/19/01 
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BKGD.xls!BKGD.rev 

TABLE 3 
BACKGROUND CONCENTRATION CALCULATION FOR INORGANIC COMPOUNDS 

DETECTED IN SURFACE SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Concentration 
Sample Location Arsenic Barium Chromium Lead 

BGHA-1 3.9 204 13.1 10.1 
BGHA-2 6.2 174 ND 10.3 
BGHA-3 5.3 138 10.7 11.2 
CEDSBKG501 9.5 NS NS NS 
CEDSBKG601 9.8 NS NS NS 
CEDSBKG901 7.9 NS NS NS 
CEDSBK1001 7.95 NS NS NS 

Mean 7.2 172 11.9 10.5 
Standard Deviation {SO) 2.183242455 33.04542328 1.697056275 0.5859465 
Background Concentration• 11.6 238 15.3 11.7 

All units are milligrams per kilogram {mg/kg) 
NO = Not detected 
NS = Not sampled 
a = The background concentrations were calculated as the mean + 2 SO . 

1 of 1 3/19/01 
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TABLE4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION. WEST HELENA. ARKANSAS 

~TimefJame CUrrent/Future 
Medium Sod 

Exposure Medium· SUfface Sod 
Exposure Point Site 1 Surface Soft 

CAS Chemical Min1mum 1'1 M1mmum Maximum 111 MaXImum Unns Location Detection 

Number Concentration Qualifier Concentration Qualif.er ol Maximum Frequency 

Concentration 

7440382 Arsenic 3.2 44.S mgllcg 001SHA0201 10112 

72548 4,4'·000 12 110 ug/kg 001SHA0101 5113 

72559 4 4'-DDE 38 98 uglkg 001SHA0101 9113 

50293 4.4' DOT 97 380 ug/kg 001SHAOIOI 3113 
309002 Aldnn 22 22 ug/kg 001SHA0201 1113 

319857 Beta-BHC 47 510 uglkg 001SHAOSOI 2113 
60571 Oleldrtn 593 593 ugllcg 001SHA0501 1113 
106-467 1 4 DK:hlotobenzene 260 260 ug/kg 001SHA0501 1/13 

84742 Ot-n-butylphlhalate 750 750 ug/kg OO I SHA0501 1113 
88857 Dtnoseb 9600 9600 uglkg 0015HA0101 1/13 

129000 Pyrene 160 160 ug/kg 001SHA0201 1113 

107062 1 .2.01chlor~thane 16 7500 ug/llg 001SHA0501 2112 
78933 1-Butanone (MEKJ 53 57 uglkg 001SHA0401 2112 

108101 4 Melhyf.2-Pentanone (MIBK) 92 92 uglkg 001SHA0501 1112 
6764 1 Acetone 64 190 uglkg 001SGB0101 3112 
67663 Chtotoform 98 98 uglkg 001SHA0501 1/12 

100414 Ethylbenzene 13 13 ug/kg 001SHA0501 1112 
75092 Methylene chlonde 6 6 uglkg 001SHA0501 1112 

127184 T elrachtotoethene 760 760 uglkg oo1SHA0501 1112 

108883 Toluene 2 930 ug/kg 001SHA0501 3112 

(1) Mlnlmum/maJOmum detected concentration 

(2) Background conoentration calculated using the arithmetiC mean plus two standard deviations. 

(3) Resldenl181 soil screerung values are from USEPA Region 6 Human Health Medium-Specffic Screening levels (USEPA. 1999) 

(4) RatiOnale Codes Selectton Reason Above Screening levels (ASL) 

Deletion Reason· BekJN Screening LtM!I (BSL) 

S1ragsd.xlsl2.1 1 of 1 

Range of 

Detection 

limits 

5 

7-420 

2 7-150 

8-460 
2 7-150 

4-24 

1.3-15 

660-150000 

660-150000 

462-150000 

660-150000 

5-4 
11-100 

50--65 
11 -100 

~ 

~ 

5-20 

~ 

~ 

Concentration Bacl<ground 111 Screentng m COPC RatiOnale for 1' 1 

Used lor Value T oxlcity Value Flag Contaminant 
Screening Delet1011 

or Selection 

44.6 11.S 0.38 c YES ASL 
110 N/A 2356 c NO BSL 

98 NJA 1663 c NO 8Sl 
380 NJA 1663 c NO 8Sl 
22 NJA 26 1 c NO 8Sl 

510 NJA 315 c YES ASL 

593 NIA 27.1 c YES ASL 

260 NJA 3037 c NO 8Sl 
750 NJA 606294 N NO 8Sl 

9600 N/A 6063 N YES ASL 

160 N/A 168406 N NO 8Sl 

7500 NIA 339 c YE$ ASL. 
57 NIA 702007 N NO 8Sl 

92 NIA 76023 N NO 8Sl 
190 N/A 148568 N NO 8Sl 

98 N/A 245 c NO 8Sl 

13 NJA 233948 sat NO 8Sl 
6 NJA 8506 c NO 8Sl 

760 NIA 4727 c NO BSL 

930 NJA 521 170 sat NO 8Sl 

Delinn10ns N/A = Not Applicable 
COPC = Chemical of Polenhal Concern 

C = Carcinogenic 

N = Non-CarcinOgenic 

mglkg = rniffigrams per kilogram 

ug/kg = micrograms per lologram 

sat = Scree111ng level Is based on the soil saluralion equat1011 

(USEPA. 1999) 

3119/01 
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TABLE 5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

fscenario Timeframe Current Future 

Medium: SoU 

Exposure Medium: Surface Soil 

!Exposure Point Site 2 Surface Soli 

(1) (1) 
CAS Chemical Minimum Minimum Maximum Maximum Units Location Detection Range of 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection 

Concentration Limits 

7440393 Barium 89.4 89.4 mg/kg 002SHA0501 111 N/A 

7440439 Cadmium 161 .8 161.8 mglkg 002SHA0501 111 NJA 

7440473 Chromium 95.3 95.3 mglkg 002SHA0501 111 N/A 

7439921 Lead 65.9 65.9 mglkg 002SHA0501 1/1 N/A 

7"39976 Mercury 111 .7 111 .7 mglkg 002SHA0501 111 NJA 

7782492 Selemum 70 9 70.9 mglkg 002SHA0501 1/1 N/A 

7440224 Silver 89.9 89.9 mglkg 002SHA0501 111 N/A 

72548 4,4'-000 15 15 uglkg 002S001501 1/4 7 

72559 4,4'·DDE 11 11 uglkg 0025001501 114 2.7 
50293 4,4'-0DT 20 190 uglkg 002S000501 114 8 

309002 Aldrin 11 58 uglkg 0025000501 2/5 2.7 

72208 Endrln 7 7 ugfkg 0025001501 215 4 

72435 Methoxychlor 55 15000 uglkg 002S000501 5/5 N/A 

88857 Dlnoseb 100000 100000 uglkg 0025000501 114 482 

67641 Acetone 200 1900 uglkg 002S001001 214 100 

(1 ) Minimum/maximum detected concentration. 

(2) Background concentration calculated using the arithmetic mean plus two standard deviations. 

(3) Residential soil screening values are from USEPA Region 6 Human Health Medium-Specific Screening Levels (USEPA, 1999). 

(4) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

S2ragsd.xls12.1 

Deletion Reason: Below Screening Level (BSL) 

Background Levels (BKG) 

1 of 1 

(2) (3) 
Concentration Background Screening COPC 

Used for Value ToKicity Value Flag 

Screening 

89.4 238.0 5375 N NO 

161 .8 NJA 39 N YES 

95.3 15.3 211 N NO 

65.9 11 .7 400 N NO 

111 .7 N/A 23 N YES 

70.9 N/A 391 N NO 

89.9 NJA 391 N NO 

15 N/A 2431 c NO 

11 NIA 1716 c NO 

190 N/A 1716 c NO 

58 N/A 28 c YES 

7 N/A 18189 N NO 
15000 N/A 303147 N NO 

100000 NIA 60629 N YES 

1900 N/A 1485678 N NO 

Definitions: N/A • Not Applicable 

COPC • Chemical of Potential Concern 

mglkg • milligrams per kilogram 

ugfkg • micrograms per kilogram 

(4) 
Rationale for 

Contaminant 

Deletion 

or Selection 

BSL 

ASL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

ASL 

BSL 

3/19101 
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TA8LE6 

OCCURRENCE. DISTRIBUTION IWO SELECTION OF CHEMICALS OF POTENTIAl CONCERN 
CEDAR CHEMICAL CORPORAllON, WEST HEL.ENA, ARKANSAS 

Scenario Tmetrame Current Future 
Medium: SoN 
Exposure Medium: S ulface Sol 
exPosure Point Ske 4 Sulfllce Sol 

CAS Chemical Minimum (1) Minimum Maximum (1) Maximum Units Loatlon 

Number Concentration Qualifier Concentration auallf18r of Maximum 

Concentration 

7440382 Arsanlc 34 7 mg/kg 004SHA0801 

7440393 Barium 52.6 113 mg/l<g 004SHA0801 
7«0439 Cadmium 037 0.44 mg/l<g 004SHA0~1 

7440473 Chromium 102 19 1 mg/l<g 004SHA0501 
7439921 Lead 39 13 mglkg OO~HA0501 

72548 4,4'-000 26 350 ug/l<g 0045000201 

72559 4 4'-DOE 52 250 ugll<g 0045000201 

50293 4,4'-00T 495 260 ug/l<g 004SHA0201 
319846 Alphl>-BHC 14 14 ug/l<g 004~1 

80&71 Ololdrtn 1. 8 455 ug/llg 0045000401 

959968 Endosunan I 32 32 ug/l<g 004~1 

33213659 Endosuttan n 34 3 4 uglkg 004SHA0401 
76448 Heptachlor 12 12 ug/llg 004SHA0501 

72435 Metho>eychiOf 120 15000 ug/l<g 004SHA0203 

95501 t 2·0tehlorooenze"e 120 3700 ugll<g 004SHA0601 
95761 3.4-0k:hloroanione 85000 85000 ug/l<g 004SHA0501 

106478 4-Chloroan! one 8600 8600 ugll<g 004SHA0501 

84742 Ql.n-butylphthalato 400 540 ug/l<g 004SHA0501 
1311 13 Olmethylphl!lala1e 94 180 """'" 004SHA0701 

11157 Olnoseb 1400 140000 ug/llg 004SHA0701 

709988 P!opanl 690 2500 ug/l(g 004SHA0601 
117817 bls(2·E1!>ylhexyl)phthala1o (BEHP) 1200 1200 ug/l<g 004SHA0501 

107062 1,2-0ic:hloroothane 99 9.9 uglkg 0045000101 

78933 2-Butanone (MEK) 9 130 ugll<g 0045000101 

108101 4-Methyt.2..Pentanone (MIBK) 19 19 ugll<g 004SHA0501 
61641 Acetone 19 250 ug/l(g 0045000101 

108907 Chlorobenzene 3 3 ug/l(g 004SHA0602 

100414 Ethyl benzene 4 13 ugll<g 0045000101 

108883 Toluene 2 350 ugll<g 004SHA0501 

1330207 Xylene (total) 34.6 76 ugll<g 004SHA0501 

(1) Minimum/maximum detected concontrallon 

(2) Bacllground concentration calculated using the arltllmelle mean plus two mndalll deviations. 
(3) RHldentlal sol sc:r.....,g valuet are from USEPA Region 6 Human Health Medlurn-Speel!ic Screening Levell (USEPA. 1999). 

The following sunogate octeenlng values_,. used: 
-EndOIUI!an was used for Endosulfan t and Endolulfan It 
-4-ChloroanMine was used for 3,4- dlchloroanllno 

(4) Rationale Codes 5eledlon Reaoon: Ab<Mt Screenlr1g Lewis (ASL) 

Infrequent DeiKIIon (tFD) 

S4ragld.XIsl2.1 

Deletion Reason: BaCkground Lewis (BKG) 

Below Screening Lew! (BSL) 

1 of t 

Detection Range of Concentration 
Frequency Detection Used for 

Limb Screening 

919 NIA 7 

919 NIA 113 

319 0 32-0 37 0 44 

919 NIA 191 

919 NIA 13 
4114 7-82 350 

9114 2 7-27 250 
4114 S-80 260 
1114 2·22 14 

3114 1.3-15 455 
1114 94-100 32 
1114 27-30 34 
1114 2·22 12 

10114 130-150 15000 

3114 660-37000 3700 
1/9 3~37000 85000 

1114 700-72000 8600 
2114 660-37000 5~ 

2114 660-37000 180 

1114 482-2310 140000 
219 6~7000 2500 

1114 660-37000 1200 
1/ 12 5-10 9.9 

5112 11-100 130 

1/12 ~64 19 
5112 11·100 250 

1112 S-6 3 

3/12 5-6 13 

6112 5-6 350 

4112 5-13 76 

• 
Background (2) Screening (3) COPe Rationale for (4) 

Value Toxlclly Value 

116 039 c 
233 537& N 

NIA 39 N 
153 30 c 
117 400 

NIA 2431 c 
NIA 1716 c 
N/A 1718 c 
N/A 90 c 
NIA 30 c 
N/A 363m N 

NIA 363n7 N 
N/A 107 c 
NIA 303147 N 

N/A 372612 .. , 
NIA 242518 N 

N/A 242518 N 

NIA 6062944 N 

N/A 100000 max 

NIA 80121 N 
N/A 303147 N 
N/A 34530 c 
N/A 341 c 
NIA 7020072 N 

N/A 760226 N 

N/A 1485678 N 

NIA 64202 N 
NIA 233948 sat 

NJA 521170 AI 
NJA 214480 ut 

NIA • Not Applicable 
COPC ~ Chemical of Potential Concern 

C • Carcinogenic 

N • NoR-Carcinogenic 

mg/kg • mNIIgranu per kJiogram 

Flag Contaminant 
Deletion 

or Selection 
NO BKG 
NO 8SL 
NO 8SL 

NO 8SL 

NO BSL 

NO BSL 

NO BSL 

NO 8SL 

NO BSL 

YES ASL 

NO BSL 

NO BSL 
NO BSL 
NO BSL 

NO IFD 

NO IFO 

NO IFO 

NO BSL 

NO BSL 

YES ASL 

NO BSL 
NO IFD 

NO BSL 

NO BSL 
NO BSL 
NO 8SL 

NO BSL 

NO BSL 
NO BSL 

NO BSL 

At • Screening level Is based on the sol saturation equation 

(USEPA. 1999) 
max • non-risk based eeNing 11m• 

J/19101 
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TABLE 7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENT1Al CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Tlmelrame: CWTentFuture 
Medium Soil 

=reMedoum Surface Sod 
ure Potnt Site 8 Surface Sod 

CAS Chemlea.l Minimum (1) Mmimum Malomum (1) Maximum Unots location 
Number Coneentratron Qualifier Concentration Oualilief of Maximum 

Concentration 

7440382 Ataenic 54 103 mg/kg 008SBOA201 
7440393 Barium 78 9 398 mglkg 008SBOA201 
7440439 Cadmium 026 029 mglkg 008SBOK101 
7440473 Chromoum 88 14 7 mglkg 008SB0l201 
7439921 Lead 74 138 mglkg 008SBOA101 
72548 4,4'·000 18 120 uglkg 008SOOH101 

72559 4 4'-DDE .. 73 uglkg 006SOOH101 
50293 4 • ·-oor 21 200 uglkg 006SBOH101 

309002 Aldrin 4 .3 240 ug/kg 006SBOK201 

319848 Alpha-BHC 27 36 uglkg 0085800201 
319857 Beta BHC 7 7 uglkg 008SBOA101 
60571 Dieldrin 5.5 78 uglkg 006SOOC201 

72206 End ron 22 63 uglkg 006500l101 
72435 Methoxychlor 210 340000 uglkg 006SOOH201 

1001352 ro .. phene 2SOO 14000 ug/kg 006SOOC101 

95761 3 4-0.Chloroa'llone 84 4900 uglkg 006SBOF201 
100027 4 Notrophenol 8100 8100 uglkg 008SBOF101 

56553 Beouo(a)anthraeene 870 870 uglkg 0085008101 
117817 bts(2-Eit1ythexyl)phthalate 90 110 uglkg 0085800101 

218018 Chryaene 870 870 uglkg 0065008101 
84742 Do n-butyiphthalate 98 200 uglkg 008SB0K201 
11157 Dlnoseb 430 160000 ug/kg 0065008101 

78591 lsophorone 4500 4500 uglkg 0085800201 
108952 Phenol 6900 8900 uglkg 0085800201 
709988 Propanll 103 18000 uglkg 006SBOF201 

107062 1,2-0.Chloroel!lane 9 9 uglkg 008SBOJ301 
76933 2-Buttonone (MEK) 3 93 uglkg 008SBOF201 

591788 2-Hexanone 3 3 uglkg 006SB0F201 
108101 4-Methyt-2.Pe'ltanone (MIBK) 1 500 uglkg 008SBOD201 

87841 ..._. 5 1345 uglkg 008SBOG101 

(1) MonimumlmaxJmum detected concentration 
(2) Baci<ground concentration calculated usrng !he arithmetic: mean plus two standard deviations 

(3) Resldenbal soil aereenong values .,.,from USEPA Region 8 Human Healtto Medlum.Speeif'oe Screening Levels (USEPA. 1999) 

The screening value lor 4alloroaniline was used as • sunogatelor 3,4-dichloroaniline 
(4) Rabonale Codes Selection Reason· AbcMt ScreeningleYels (ASL) 

Deletion Reason 

S6ragsd Jds/2 I 

Infrequent Detec:tion QFO) 

Below Screening leYel (BSL) 
Background Screening level (BKG) 

I of I 

Oetec:bon Range of Coneentrabon 
Frequency Detection Used lor 

Limits Screening 

20(20 N/A 103 
20(20 NIA 398 

2120 0 23-025 029 
20(20 N/A 14 7 
20(20 N/A 13 8 

9133 7-270 120 

1003 2 7-98 73 
1003 8-290 200 
8133 2.7-98 240 

3133 2-74 38 
1133 4-150 7 
9133 1 .3~9 78 

3133 4-150 63 
15133 120-ISOO 340000 
2133 160-S900 14000 

5120 760-20000 4900 

1133 10()().16500 8100 

1133 410-8000 870 

3133 410-8000 110 

1133 410-8000 870 

6f33 eeo.aooo 200 
22133 462-4200 160000 

1133 410-8000 4500 
1133 41G-ll000 6900 
5120 760-5000 18000 

2120 8-29 9 

3/20 8-88 93 
1/20 57-290 3 

3/20 57-290 500 

14120 12-13 1345 

Definitions· 

• 
Background (2) Screenong (3) COPC Ratronale lor (4) 

Value T OJCJQty Value Flag Contamo!Qnt 
Deletion 

or Selection 
11 6 039 c NO BKG 
238 5375 N NO BSL 
N/A 391 N NO 8Sl 
153 30 1 c NO 8Sl 
117 400 NO BSL 
N/A 2431 c NO 8Sl 
NIA 1718 c NO 8Sl 
N/A 1718 c NO 8Sl 
N/A 28.4 c YES ASL 

N/A 900 c NO 8Sl 
NIA 315 c NO BSL 
N/A 30,2 c YES ASL 

N/A 16189 N NO 8Sl 
N/A 303147 N YES ASL 
N/A 439 c YES ASL 

N/A 242518 NO BSL 

N/A 3759028 N NO 8Sl 
NIA 817 c NO IFO 

N/A 34530 c NO BSL 

N/A 811189 c NO 8Sl 
N/A 8082944 N NO BSL 
N/A 60629 N YES ASL 

N/A 508880 c NO BSL 

N/A 363n888 N NO BSL 
NIA 303147 N NO BSL 
N/A 341 c NO BSL 

N/A 7020072 N NO BSL 
NIA 110000 ut NO BSL 
N/A 780225 N NO B SL 

N/A 14858711 N NO 8Sl 

NIA = Net Applrcable 
COPC = Chemical al Potenba.l Concern 
ARARif9C = Applrcable or ReleYanland AIJIIIopll<lte Requirement 

C = Carconogenoc 
N = Non-Camnogenoe 
rnglkg : rrnnlgremo per kolognom 

uglkg = mietog,.ms per kologram 

3119/01 
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TA8LE8 

OCCLRRENCE. DISTRIBUTION N-£J SELECTION OF CI-EMICALS OF POTENTIAL COIJCERN 
CEDAR CI-EMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario ri!Tll!frame. C\nent F~IXe 
Med\.m Soil 
Ellposi.Ke Med\.m &xface Soil 
~~~e Rlint Srte 8 SIXface Soil 

CAS Chelrkal Mlrirn.m 
(1) 

Mirirn.m Millllrn.m 
(1) 

Maxim..m l.klits Location Detection 
~ Concentration Qualifier Concentration Qualifier oi Maxirnm Frequency 

Concentration 

7440382 ArsMc 42 63 rrglkg 008SHA0901 414 
7440393 BariiXO n6 248 rrglkg 008SHA0601 414 

7440473 CtYom~Xn 16 5 229 rrglkg 008SHA0601 414 
7439921 Lead 94 12 5 rrglkg 008SHA0901 414 

n82492 Selen~Xn 081 081 rrglkg 008SHA0801 1/4 
60571 Doeldnn 4 4 .qkg 008SHA0701 1/4 

(1) Moromrntmillllm.rn detected concentratiOn 
(2) BackgrOIXld concentratoon calculated usong the anthmetiC mean plus two standard deviations 
(3) Re54dentoal 5011 screenng values are from USEPA Regoon 6 1-Uren Heanh Medi~SpecofiC Scree111ng Levels (USEPA, 1999) 
(4) Ratoonale Codes Oetetoon Reason Bac:kgrOIXld Levels (BKG) 

Below Screening Level (BSL) 

S8ragsd lds/2 1 1 ol1 

Rangeol Concentrahon 
Detection Used for 

Urrits Screering 

N/A 63 
N/A 248 
N/A 229 
N/A 125 

062 0 81 
1 6-1 7 4 

Defil'llllons 

BackgrOIXld 
(2) 

Screering 
(3) 

Value TolCk:ity Value 

11 6 039 c 
238 5375 N 
15 3 30 1 c 
11 7 <Dl 
NIA 391 N 
N/A 302 c 

NIA = Not AppliCable 
COPC = Cherrical ol Rlientlal Concern 

c " carcioogeric 
N = Nofl.Carcinogeric 
rrg'kg = rrllligams pet kilogram 
.qkg = rricrogram& per kilogram 

• 

COF'C Ratoonale for 
(4) 

Flag Contamnant 
Deletoon 

or Selection 

NO BKG 
NO BSL 
NO BSL 
NO BSL 
NO BSL 
NO BSL 

3119101 
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TASLE9 

CX:CURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

rscenano Tineframe Current Future 
Medium Sot! 
~eMedlum Surface Soil 
IEmosure Point Site 9 Surface Soil 

CAS Chemical Minlmum 1'1 Minimum Maximum Cll MaJOmum Units Locahon Detection Range of Concentration Background C2l Screening I)) COPC Rat1011ale lor 141 

Number Concentration Qualifier Concentration OUalifJer of Maximum Frequency Detection Used for Value Toxicity Value Flag Contaminant 
Concentration Limits Screening Deletion 

01 Selection 
7440382 Arsenio 3.4 35 mglkg 009S80030t 212 N/A 35 11 6 039 c NO BKG 
7440393 Banum 941 998 mg/kg 009SB00301 2.12 N/A 998 238 5,375 t l NO BSL 
7440473 Chromoum 11 3 14 7 mg/kg 0095800301 212 N/A 14 7 15 3 30 t c NO BSL 
7439921 Lead 81 9 mglkg 0095800301 212 N/A 9 11 7 400 NO BSL 
72548 4 4'-000 24 24 Ug/l<g 0095801501 112 93 24 N/A 2,431 c NO BSL 
72559 4 4'-DDE 12 12 Ug/kg 0095801501 112 34 12 N/A 1,716 c NO BSL 
50293 4,4'-DDT 15 15 ug/l<g 0095801501 112 100 15 N/A 1,716 c NO BSL 
764-48 Heptachlor 150 150 ug/llg 0095800301 112 2.1 150 N/A 107..4 c YES ASL 
95761 J.~lchloroanlllne 150 450,000 ug/llg 0095800701 5116 14G-85,000,000 450,000 N/A 242517.n N YES ASL 
88857 Olnoseb 500 29,000,000 ug/llg 009S800501 17/19 7-15,000,000 29,000,000 N/A 80,629 N YES ASL 
709988 Propanll 860 4,000,000 ug/llg 0095800401 5116 72G-85,000,000 4,000,000 N/A 303,147 N YES ASL 
107062 1 2-0ochtoroethane 43 58 ug/l<g 0095002001 215 5-130 58 N/A 341 c NO BSL 
78933 2-Butanone (MEK) 22 36,000 uglkg 0095002201 415 11-4,000 36,000 N/A 7,020,072 tl NO BSL 
108101 4 M~hyi-2-Pentanone (MIBK) 12 63 ugJkg 0095002201 215 50-2,000 63 N/A 760,225 " NO BSL 
67641 Acetone 300 200,000 ug/l<g 0095002201 415 11-4,000 200,000 NIA 1,485,678 II NO BSL 
1()()4 14 Ethylbenzene tO 10 ug/kg 0095002201 115 5-200 10 N/A 233,948 sat NO BSl 
75092 Methylene chlonde 92 94 ug/kg 0095002101 215 5-800 94 N/A 8,607 c NO BSl 
108883 TOluene 10 61 ug/l<g 0095002001 215 5-200 61 N/A 521,170 sat NO BSl 

1330207 Xylene (total) 4 130 ug/kg 0095002201 215 5-200 130 NIA 214,480 sat NO BSL 

(1) Monlmumlmaximum detected concentration. Definitions: N/A • Not Applicable 
(2) Background concentration calculated using the anthmetic mean plus two standard deviations COPC = Chemical ol Potential Concern 
(3) Residential soil screening values are from USEPA Region 6 Human Hea~h Medium-5peclfic Screening Levels (USEPA. 1999). c • carcinogenic 

The screening value for 44lloroanifine was used as a surrogate lor 3, 4~ichloroaniline. N = Non-Carcinogenic 
( 4 ) RatJonale Codes Selection Reason· Above Screening Levels (ASL) sat z Screening level Is based on the SOil saturation 

equaiJOn (USEPA, 1999) 
Deletion Reason· Background Levels (BKG) 

Below Screening Level (BSL) 

59ragsd lds/2 1 1 ol 1 3119101 
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TABLE 10 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORA nON, WEST HELENA, ARKANSAS 

Scenano Tmeframe CurrentJF uture 
Medoum Soil 
Exposure Medium Subsurface Soil 
Elcposure Point S~e 1 Subsl.fface Soil 

CAS Chemlall Mlnlmum 1'1 Minimum MaJOmum 1'1 Maximum Unfts Location Detection Ranged. Concentration 
Number Concentration Qualifier Concentllltion Qualifier d. Maximum Frequency Oelect1011 Used 101 

Concentration Llm~s Screening 

7«0382 Arsenic 1.1 ...... mglkg 001SHA0201 11120 5-5 4~ •• 
7440439 Cadmium 029 0 29 mg/k9 001SMW0606 1/16 033 - 038 029 

72548 4,4'-000 12 110 uglkg 001SHA010 1 6125 7· 700 110 

72559 4,4'-00E 38 98 uglkg 001SHA0101 10125 2 7- 270 98 
50293 4,4'-00T 97 380 uglkg 001SHA0101 3125 8 . 800 380 

309002 Aldnn 22 22 uglkg 001SHA0201 1125 2 7- 150 22 

319857 Beta-BHC 47 510 uglkg 001SHA0501 2125 4 . 400 510 
84742 Die ldrin 513 5tl uglkg 001SHA0501 1125 1.3 - 130 5!13 

106467 1, 4-0ochlofobenz:ene 260 260 uglkg 001SHA0501 1/25 460 -150000 260 
84742 01 n -butytphlhalale 120 750 ug/kg 001SHA0501 2125 660 · 150000 750 
88857 01noseb 9600 9600 uglk.g 001SHA0101 1125 462· 150000 9600 
129000 Pyrene 160 160 uglkg 001SHA0201 1125 460 · 150000 160 

1070$2 1,2-0ichlorM ihane 11 71500 uglkg 001SHA0501 3120 5-1 71500 

78933 2-Butanone (MEK) 53 57 uglkg 001SHA0401 2nO 11 - 100 57 

107061 4 Methyl1 Pentanone (MIBK) 92 92 uglkg 001SHA0501 1120 50 · 70 92 

67641 Acetone 54 190 uglkg 001SG80101 5120 11 • 100 190 
67663 Chlorolorm 98 98 uglkg 001SHA0501 1/20 5-7 98 

100414 EthylbenZene 13 13 uglkg 001 SHA0501 1120 5 - 7 13 

75092 Methylene chlonde • 6 33 uglkg 001SMW0606 2120 5 ·20 33 

127184 Tetrachloroethene 760 760 ug/kg 001SHA0501 1120 5 - 7 760 

108883 Toluene 2 930 uglkg 001SHA0501 3120 5-7 930 

(1) Mimmumlmaximum detected concentration. Oefinftions. 
(2) lndustnal sod screening values are from EPA Region 6 Human HeaHh Medium-SpecifiC Screening Levels (October, 1999). 
(3) Rationale Codes Selection Reason Abolle Screening Levels (ASL) 

Deletion Reason. Below Screening Level (BSL) 

lb1 ragsd xls/2 1 1 d. 1 

• 
Screemng Ill '~ T OlOCity Value 

MSSL SSL 

2 1533 YES 
1019 395 NO 

14158 27002 NO 

9994 35922 NO 
9994 328988 NO 

103 405 NO 

1663 184 

I ~ 10!1 227 

6988 113450 
62311299 12877220 NO 

623113 19157 NO 
14976044 27175499 NO 

741 1417 YES 
26408664 418104 NO 

746 77644 NO 
5827279 128573 NO 

521 55 NO 

233948 467460 NO 
19378 1023 NO 
13479 4176 NO 

521170 528774 NO 

N/A = Not Applicable 
COPC = ChemiC81 d. Potential Concern 
mg/kQ = minlg!llms per kiloglllm 
uglkg = mlcroglllms per kilogram 

RatiOnale tor "' 
Contarrunant 

Dele! lOll 
or Selection 

ASL 
BSL 
BSL 

BSL 
BSL 

BSL 

BSL 
ASL 

BSL 
BSL 
BSL 
BSL 
ASL 
BSL 

BSL 

BSL 
BSL 

BSL 

BSL 
BSL 

BSL 
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• 
Scenario Timelrame: 
Medium: 
Exposure Medium: 
ExPosure Point: 

CAS Chemical 
Numb« 

7440382 I Arsenic 
7440393 Barium 
7440439 Cadmium 
7440473 Chromium 
7439921 Lead 
7439976 Mercury 
n82492 Selenium 
7440224 Silver 

72548 4,4'-000 
72559 4,4'-00E 
50293 4,4'-0DT 

309002 Aldrin 
319846 Alpha-8HC 
319857 Beta-BHC 
319868 Oelfa-8HC 
60571 Dieldrin 

103t078 Endosullan Sulfate 
72208 Endrin 

53494705 E ndrin kelone 
58899 gamma-BHC (Lindane) 

5103742 gamma-Chlordane 
76448 Heplachlor 
72435 Methoxychlor 

120821 1,2,4-Trlchlorobenzene 
95501 1,2-0ichlorobenzene 
91587 2-Chloronaphthalene 
88755 2-Nitrophenol 
95761 3,4-Dichloroaniline 
100027 4-Nitrophenol 
65850 Benzoic acid 
111444 bls{2..Chloroethyl)elher 
8-4742 Di-n-butytphthalate 
88857 Dinoseb 
108952 Phenol 
709988 Propanil 
107062 1 ,2-otchloroeth•ne 
78875 1,2 -Oichloropropane 
78933 2-Butanone (MEK) 

108101 4-Methyi-2-Pentanone (MIBK) 
67641 Acelone 
56235 Carbon tetrachloride 

Current/Future 
Soil 
Subsurface Soil 

• 
TABLE 11 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Site 2 Subsurface Soil 

Minlmum 111 Minimum Maximum 111 Maxlmum Units Local ion Oetec1ion Range of Concentration 
Concentration Qualifier Concentration Qualifier of Maximum Frequency Oelec1ion Used lor 

Concentration Limits Screening 

3.4 59 mg/kg IMS8·1 (1-3') 43153 0.2-6 59 
81 .7 313 mglkg '"-1SB-1 (1-3') 43143 NA 313 
0.25 161 .8 mglkg 2HA-5 (0-1 ') 11/43 0.2«1.4 161 .8 
8.2 95.3 mglkg 2HA-5 (0-1 ') 43143 NA 95.3 
6.5 65.9 mglkg 2HA-5 (0-1') 43143 NA 65.9 

111.7 111.7 mglkg 2HA-5 (0-1') 1/43 0.1-0.14 111.7 
0 .15 70.9 mglkg 2HA-5 (0-11 10143 0 12-0.75 70.9 
89.9 89.9 mglkg 2HA-S (0-1 ') 1/43 0.36-0.93 89.9 
to 180 uglkg 2S8-6 (21-22') 4158 0.0006-9300 180 
t 1 190 uglkg '"-158-1 (1-3') 2/59 0.0002-3400 190 
11 890 uglkg '"-158-1 (1-3') 7158 0.0006-10000 890 
9.3 500 uglkg 2S~ (28-29') 7/59 0.0002-3400 500 
4.4 210 uglkg 2SB-6 (28-29') 1158 0.0002-2500 210 
7.2 37 uglkg '"-158-3 (5-1 0') 3158 0.0003-5100 37 
26 26 uglkg '"-158-1 (8-12') 1/59 0.0004-7600 26 
7.4 350 ug/kg IMSB-2 (111-15' ) 5158 0.0001-1700 350 
17 17 uglkg 2S8-15 (8-10') 1/58 0.0033-56000 17 
7 680 uglkg 2S8-6 (28-29') 5158 0.0003-5100 680 

6 .4 6.4 uglkg 258-15 (8-10') 1/48 3.8-20000 6 
3.4 3.4 uglkg '"-158-3 (5-1 0') 2159 0.0002-3400 3.4 
150 150 uglkg 258-6 (21-22') 1/45 11-12000 150 
4.9 270 uglkg 258-6 (28-29') 5158 0.0001-2500 270 
55 340000 uglkg 258-9 (26-27') 20158 0.009-34000 340,000 

1200 1200 uglkg 258-10 (15-20') 1157 0.()5...44000 1,200 
150 12000 uglkg 258-9 (26-2T) 5157 0 ,()5...44000 12,000 
72 5400 uglkg 258-12 (15-20') 4157 0.()5...44000 5,400 
53 2900 uglkg 258-10 (15-20') 8157 0,()5...44000 2900 

250 6700 uglkg '"-158-2 (5-1 0') 6/47 4311-110000 6,700 
46 25000 uglkg 258-3 (13-14') 21157 0.25-20000 25,000 

540 540 uglkg 2MW·1 (20-25') 1133 0.25-4500 540 
180 180 uglkg 258-12 (25-30') 1/57 0.()5...44000 180 
53 3200 uglkg 258-12 (15-20') 13157 0.05-44000 3200 
1.1 100000 uglkg 2MW-5 (0-1') 16/57 0.35-17000 100,000 
170 100000 uglkg 2SB-12 (15-20') 20J57 0.05-44000 100000 
90 79000 uglkg 258-12 (15-20') 28147 8-40-4400 79,000 
10 170000 uglkg 2SB~ (28-29') 28153 0.05-8300 170,000 
32 32 ug/kg 258-5 (15-20') 1/53 0.05-89000 32 
21 1700 uglkg 2SB-10 (15-20') 5153 1-180000 1,700 
9 1200 uglkg 258-3 (24-25') 13153 0.5-890000 1,200 
13 17000 uglkg 258-11 (25-30') 28/53 1-180000 17,000 

670 670 ualka 258-9 126-2TI 1/53 0.05-89000 670 

1 of2 

• 
Screening (2) COPC Ralionale for l'l 

Toxicity Value Flag Contaminanf 
MSSL SSL Deletion 

or Selection 
2 lt:hJ:S YES ASL 

100000 86520 NO BSL 
1019 395 NO 8 SL 

64 2016 YES ASL 
2000 19 NO BSL 
23 110 YES ASL 

102.20 273 NO BSL 
10220 1629 NO BSL 
14158 27002 NO BSL 
9994 35922 NO BSL 
9994 328988 NO BSL 
103 405 YES ASL 
475 43 NO BSL 
1663 18-4 NO BSL 
475 1176 NO 8SL 
109 227 YES ASL 

489268 98-4195 NO BSL 
23463 48392 NO BSL 
23463 48392 NO 85L 
2302 662 NO BSL 
1829 217972 NO 85L 
388 2136 NO 85L 

3115565 6728-402 NO BSL 
3019460 258944 NO BSL 
372612 374949 NO 85L 

19790689 1686863 NO 85L 
48-49101 2161413 NO BSL 
3128-45 90459 NO 85L 

38633005 254968-4 NO 85L 
100000000 40471385 NO 8SL 

488 4 NO 85L 
62311299 12877220 NO 85L 

623113 19157 NO BSL 
100000000 5398264 NO BSL 
3115565 122640 NO 8SL 

746 1467 YES ASL 
754 1596 NO BSL 

26408664 418104 NO 85L 
2780710 77644 NO 8SL 
5827279 128573 NO BSL 

516 3213 NO 50E 
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TABLE 11 

OCCURRENCE, DISTRIBUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Scenario Timeframe: 
Medium: 
Exposure Medium: 
E.xllosure Poinl: 

CAS Chemical 
Number 

108907 Chiorobenzene 
67663 Chloroform 
100414 Ethylbenzene 
76092 Methylene chloride 
108883 Toluene 

1330207 Xylene (total) 

(1) Monomum/mu1mum detected concentration 

CurrenVFulure 
Soil 
Subo>urface Soli 
Site 2 Subo>urface Soil 

Minimum<'l Minimum 
Concentration Qualifier 

3 
2 
1 

12 
3 
3 

Maximum<•l Maximum Units Location 
Concentration Qualif~er of Maximum 

Concentration 

530 uglkg 2SB-9 (26-2T) 
13000 ug/lcg 258-9 (26-2T) 
620 ug/kg 2SB-3 (24-25') 

380000 ug/kg 258-6 (25-30' ) 
390000 ug/kg 2SB-10 (15-20') 

4800 uglkg 2SB-6 (28-29') 

(2) Industrial soil screening values are from USEPA Region 6 Human Heahh Medium-Specific Screening Levels (US EPA, 1999). 
• Alpha-BHC was used lor Della·BHC 
-Endosulfan was used for endosulfan sulfate 
-Endun was used for endrin ketone 
.Chlordane was used for gamma-chiordane 
-4-Chloroaniline was used for 3,4-dichloroanmne 

(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Deletion Below Screening Level (BSL) 
Sample Depth Exceedance (SDE) 

( 4) Although the carbon tetrachloride concentrations exceeds screening levels. it was not selected 
as a COPC because the depth al which the concentrations were detec1ed exceeded 10 feel. 
Hypothetical receptors for the Cedar facility would not be exposed to depths beyond 10 feel. 

lb2t1Qid Jdl/2. 1 2ol2 

Detection Range of Concentration 
Frequency Detection Used for 

Limits Screening 

7/53 0 .05-89000 530 
17/53 0.05-89000 13,000 
7/53 0 .05-89000 620 

31/53 0.2-8300 380,000 
19/53 0.05-89000 390,000 
14153 0.05-89000 4,800 

Definitions: 

• 
Screening"' COPC Rationale f01 (3l 

Toxicity Value Flag Contaminant 
MSSL SSL Deletion 

or Selection 

182630 27393 NO 
521 55 YES 

233948 467460 NO 
19378 1023 YES 

521170 528774 NO 
214480 1052723 NO 

N/A • Not Applicable 
COPC • Chemicals of Potential Concern 
C • Carcinogen 
N • Noncarclnogen 
mglkg • milligrams per kilogram 
uglkg " micrograms per kilogram 
sal • Screening level is based on the soli 

saturation equation (USEPA. 1999). 

BSL 
A5L 
BSL 
ASL 
BSL 
BSL 

3119101 
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TABLE 12 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Timeframe: 

Medium: 

Exposure Medium: 
Exposure Point 

CAS Chemical 

Number 

88857 Oinoseb 

(1) Minimum/maximum detected concentration , 

Current/Future 

Soil 

Subsurface Soil 
Site 3 Subsurface Soil 

Minimum 1'l Minimum 

Concentration Qualifier 

630 

Maximum Ctl Maximum Units location 

Concentration Qualifier of Maximum 

Concentration 

13,000,000 ug/kg 003SLB0602 

(2) Industrial soil screening values are from USEPA Region 6 Human Health Medium·Specific Screening levels (USEPA, 1999} . 

(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Sb3ragsd.xlsl2.1 1 of 1 

Detection Range of Concentration 

Frequency Detection Used lor 

limits Screening 

515 N/A 13,000,000 

Definitions: 

• 

Screening Cll COPC Rationale lor c• l 

Toxicity Value Flag Contaminant 

Deletion 
or Selection 

1,068,868 19157 YES ASL 

NIA = Not Applicable 

COPC = Chemical of Potential Concern 

C = Carcinogenic 

N = Non-Carcinogenic 

ug/kg = micrograms per kilogram 

3119/01 
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CAS 
Number 

7440382 
7440393 
7440473 
7439921 
7782492 

72548 
72559 

50293 
319846 
319857 
60571 

959988 
33213659 
53494705 

72435 

120821 
95501 
95487 

95761 
106478 

100027 

84742 
117840 

1311 13 

118857 
206440 
78591 

108952 
709988 
129000 
117817 
75354 

107062 
78933 

108101 

67641 
7 1432 

l5cenano Timeframe: 
MediUm 
Exposure Medium 
Exposure Point 

ChemiCal 

Arsenic 
Banum 
Chrorncum 
Lead 
Selenrum 

4 4'-000 
4 4'-00E 

4 4'-00T 

Alpha-BHC 
Beta-BHC 

Dieldrin 
Endosullan I 

Endosu~an II 
E ndnn ketone 
Heptachlor 
Methoxychlor 

1 ,2,4-Tnchlorobenzene 
1. 2 -Oichlorobenzene 
2-Methytphenol {o-Cfesof) 

3,4-0ichloroanlllne 
4-Chloroanlhne 
4-Nrtrophenol 

()j-n-butytphthalate 
Oi-n-octylphthalllte 

Dlmelhytphthalate 
Dlnoseb 
Fluoranthene 
lsophorone 
Phenol 
Propanil 

Pyrene 
bls(2-Ethythexyt)phthatate 
1, 1-0icllloroethene 

1,2.0fchloroethane 
2-Butanone (MEK) 
4-Methyt-2-Pentanone (MIBK) 

Acetone 
Benzene 

sb4ragsd x1sn.1 

Current/Future 

Soil 
Subsurface Soli 

• 
TABLE 13 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

CEDAR CHEMICAL CORPORATION. WEST HELENA. ARKANSAS 

Srte 4 Subsurface Soil 

Minimum It) Minimum Maximum l tl Maximum Unrts Location Detection Range of Concentration 
Concentrat1011 Qualifier Concentration Qualifier of Maximum Frequency Detection Used lor 

Concentration L imits Screening 

1.3 15.5 mg/kg 4MW-1 (2~1 111116 NIA-NIA 15.5 
72 6 218 mgll<g 4MW-1 (10-15') 16/16 N/A- N/A 218 
86 20 9 mg/kg 4HA-6 (1-2') 16/16 NIA • N/A 209 
69 30 mg/kg 4MW-1 (10-15') 16/16 NIA • N/A 30 

0 64 064 mg/kg 4MW-2 (25-30') 1/16 056 - 065 0 64 
26 350 ug/kg 4SB-2 (0·2') 8/41 7. 430 350 
52 280 ug/kg 4HA-4 (1 -2') 16/41 2 7- 160 280 
19 450 ugll<g 4HA-6 ( 1-2') 8/41 8 - 470 450 
81 14 ug/kg 4HA-6 (0-1') 2/41 2 - 120 14 
5 I 38 ug/kg 4HA·5 (2-3') 2/41 4 - 230 38 
1.6 630 ug/kg 4HA~ (1·2') 6141 1.3. 78 630 
32 32 ug/l<g 4HA-6 (0·1') 1141 9 4 -550 32 
34 72 ug/kg 4HA-2 (1-2') 2/41 2 7- 160 72 
770 770 ug/kg 4HA-2 (1-2') 1ns 11-940 770 
12 12 ugll<g 4HA-5 (0-1') 1141 2 - 120 12 

120 74.000 uglkg 4HA-2 (1-2') 19/41 120- 1,200 74.000 
470 470 ug/kg 4HA·4 (1-2') 1/41 430- 1,400,000 470 
120 3,700 ug/kg 4HA-6 (0-1') 5/41 350. 1,400.000 3,700 
2 2 uglkg 4MW-1 (25-30') 1141 430- 1.400,000 2 

12 12,000,000 ug/kg 4HA~ (1-2') 8125 890-37000 12,000,000 
2.800 12.000 ug/kg 4HA-4 (1 -2') 4/41 430-2.700.000 12.000 

2 2 ug/kg 4MW-1 (25-30') 1/41 1000 - 6.800,000 2 
400 2.700 ug/kg 4HA-2 (1-2') 4/41 430- 1.400,000 2,700 

4,300 4,300 uglkg 4HA-5 (1-2') 1/41 430- 1.400.000 4,300 
94 180 ug/l<g 4HA-7 (5-6') 3/41 430 -1 .400,000 180 
45 1,100,000 ug/kg 4HA-2 (1·2') 22141 462 - 1,400,000 1,100,000 
130 130 ug/kg <IHA-4 ( 1-2') 1141 430- 1.400.000 130 
730 15.000 Ug/kg 4SB-3 (6-8') 3/41 430- 1,400,000 15,000 

7 7 ug/l<g 4MW-1 (25-30') 1141 430- 1.400.000 7 
64 130.000 ug/kg 4HA-5 (2-3') ens 690 - 1400000 130.000 
110 110 ug/kg 4HA-4 (1-2') 1/41 430- 1.400.000 110 

1.200 1.300 ug/kg 4HA-5 (1-2') 2/41 430 - 1.400.000 1,300 
2 2 ug/kg 4HA-4 (2-3') 1135 5 . 33 2 

9.9 120 ug/llg 4MW-3 (33-38") 10135 5 . 29 820 
9 130 ug/kg 4SB-1 (0-2') 10135 11 - 100 130 
19 120 ug/kg 4HA-5 (2-3') 6135 50 - 170 120 
12 4.400 ug/kg 459 -1 (8-10') 18135 11. 100 4.400 
2 29 ug/kg 4MW-1 (10-15') 2135 5 - 33 29 

1 of2 

• 

Screening rn COPC Rationale lor Ill 

Toxicity Value Flag Contaminanl 
Deletion 

or Selection 

3 1533 YES ASL 
100000 86520 NO BSL 

64 2016 NO BSL 
2000 19 NO BSL 
9366 273 NO BSL 
18719 27002 NO BSL 
132147 35922 NO BSL 
13214 328988 NO BSL 
665 43 NO BSL 

23292 184 NO BSL 
187 227 YES ASL 

6413206 984195 NO BSL 
6413206 984195 NO BSL 
320660 48392 NO BSL 

665 2136 NO BSL 
534434 6728402 NO BSL 

3019460 258944 NO BSL 
372612 374949 NO BSL 

5344339 757787 NO BSL 

427547 90459 YES ASL 
427547 174462 NO BSL 

6626980 25496&4 NO BSL 

100000000 12877220 NO BSL 
2137735 935283301 NO BSL 

100000000 8646184 NO BSL 

106887 111157 YES ASL 
3740329 151868230 NO BSL 

31503470 19352 NO BSL 
100000000 5398264 NO BSL 

534434 122640 NO BSL 

3647509 27175499 NO BSL 

213774 1441906 NO BSL 
1176 3107 NO BSL 

758 1467 YES ASL 

2721022 418104 NO BSL 
284694 77644 NO BSL 

606377 128573 NO BSL 
1359 1805 NO BSL 

3119101 
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TABLE 13 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

CAS 
Number 

75150 
108907 
67663 
100414 

75092 
108883 

Scenario nmetrame: 
Medium: 
Exposure Medium 
Exposure Point 

ChemiCa.l 

Carbon disulfide 
Chlorobenzene 
Chloroform 

Ethy1benzene 
Methylene chloride 
Toluene 

(1) MrniiTlum/maJomum detected concentralron 

Current/Future 
Soil 
Subsurface Soil 
Site 4 Subsurface Soil 

Minimum <•J Minimum 
Concentration Qualifier 

16 

3 
12 

4 
1 
2 

Maximum <•J Maximum Units Location 
Concentration Qualifier oiMaximum 

Concentration 

120 uglkg 4HA-2 (1·2') 

35 ug/kg 4HA-5 (2-3') 
25 5 ug/kg 4HA·4 (2 ·3') 

150 ug/kg 4HA·2 ( 1·2') 
270 uglkg 4MW· 1 (25-30') 

56.000 uglkg 4MW-1 (10· 15') 

(21 lndustnat SOtl se1een1ng values are from USEPA Regron 6 Human HeaHh Medrum-SpecrfiC Screenrng Levels (USEPA. 1999) 
• The following surrogate screenrng values were used 
-Endosulfan was used for Endosunan I and Endosunan II 

·Endnn was used for endrrn ketone 
-4-Chloroanrhne was used for 3,4-dochloroanahne 

(3) Rationale Codes Selectoon Reason Infrequent Detection but Assocrated Histoncally (HIST) 

Deletoon Reason· Below Screening Level (BSL) 

sb4ragsd.xls12 1 2 of2 

Detection Range or Concentration 
Frequency Detection Used for 

Limits Screening 

3135 5 · 100 120 
4135 5-33 35 
2135 5. 33 25 5 

8135 5-33 150 
6135 5 - 29 270 
16/35 5-7 56,000 

Definitrons 

• 

Screening PI COPC 
Toxicity Value Flag 

721254 436977 NO 
18375 27393 NO 
522 55 NO 

233948 467460 NO 
20075 1023 NO 

521170 528774 NO 

N/A " Not Applicable 
COPC" Chemical ol Potential Concern 
C = Carcinogenic 
N = Non-Carcinogenic 

mg/kg " mHiigrams per lotogram 

ug/kg = micrograms per Idiogram 

Rationale ror Ill 

Contaminant 

Deletion 
or Setectron 

BSL 
BSL 
BSL 

BSL 
BSL 
BSL 

3119/01 
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TABLE 14 

OOCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

CAS 

Number 

7440382 

7440393 

7440439 

7440473 

7439921 

319846 

33213659 

58899 

51285 
95761 

534521 

88857 

107062 

78933 

108101 

67641 

67663 

100414 

75092 

Soenano nmetrame. 
Medrum 

Elcposllfe Medrum 
Exposure Point. 

Chern cal 

Arsenic 

Banum 

Cadmium 

ChrOITllum 

Lead 

Alpha-BHC 

Endosulfan II 

gamma-BHC (Lindane) 

2. 4 OtrWophenol 
3 4 Olchlofoanhne 

4,6-0tMro-2-meth)lphenol 

Otnoseb 
1 2-0ichloroethane 

2-Butanone (MEK) 

4-Melhy1-2-Pentanone (MIBK) 

Acetone 

Chloroform 

Ethy1benzene 

Methylene chlonde 

CurrentiF U!Ufe 

Soil 

Subsurface Sool 
S~e 5 Subsurface Soil 

Mln1mumC1l Minimum 

Concentration Qualifier 

74 

126 

04 

91 

83 

37 

59 

62 

23,000 

1,200 

200 

57.000 

4 

120 

1 

3,900 

4 

3 

8 

(1) MinimumlmaJOmum detected concentration 

Max1mumC'l Maximum Un~s Location 

Concentration Qualifier of Maximum 

Concentration 

97 mglkg 005S900302 
168 mglkg 005S900201 

04 mglkg 005S8000302 

11 7 mglkg 005S900201 

10 4 mglkg 005S800102 

68 uglkg 005S800202 

12 uglkg 005S800201 

62 uglkg 005S900202 

49,000 uglkg 005S800202 

1200 uglkg 005S800102 

200 uglkg 005S800201 

170,000 uglkg 005S800201 

4 uglkg 005S800302 

44,000 uglkg 0055800202 

170 Ug/kg 005S800302 

21 ,000 uglkg 005S800302 

4 uglkg 0055800302 

3 uglkg 005S900201 

140 uglkg 0055800102 

(2) Industrial 11041 screening values are from USEPA Region 6 Human Health Med1um-Specific Screening Levels (USEPA, 1999) 

1lle following slKTogate scteentng values were used: 

-Endosulfan was used for Endosutran II 
...oi-Chloroaniline WillS used for 3,4-dichloroaniline 

(3) Rationale Codes Selection Reason: Abolle Screening Levels (ASL) 

Deletion Reason Belolv Screening Level (BSL) 

Sample Depth Exceedance (SDE) 

(4) Although arsenic and dinoseb concentrations were greater than their scteening levels, neither were selected as COPCs 

because the depth at whiCh the concentrations were detected exceeded 10 feel Hypothetical receptors for the Cedar 

facility would not be eJCpOSed to depths beyond 10 feel 

Sb5ragsd lds/2 1 1 ol 1 

DetectiOn Range of ConcentratiOn 

Frequency Detection Used for 

Limits Screening 

616 N/A 97 

616 N/A 168 

1/6 025 - 038 04 

616 N/A 11 7 

616 N/A 10 4 

216 2 5 - 2 6 68 

216 3 3. 3 4 12 

116 33-3 4 62 

216 4200 . 4300 49,000 
116 820.860 1200 

116 4200 .4300 200 

216 4200 . 4300 170,000 
1/6 6-820 4 

316 12 -13 44,000 

316 59-8200 170 

316 12-13 21,000 

1/6 6-820 4 

1/6 6-820 3 

5/6 820.820 140 

Defin~lons 

• 

Screen1ng C2l COPC Rationale for Pl 

Toxlcrty Value Flag Contaminant 

Delet1on 
or Selection 

3 1533 NO SDE 
100000 86520 NO BSL 

934 395 NO BSL 

64 2016 NO BSL 

2000 19 NO BSL 

665 43 NO BSL 

6413206 984195 NO BSL 

3225 662 NO BSL 

213774 45990 NO BSL 
427547 90459 NO BSL 

N/A 105777 NO BSL 

106887 19157 NO 5DE 
758 1467 NO BSL 

2721022 418104 NO BSL 

284694 77644 NO BSL 

606377 128573 NO BSL 

522 55 NO BSL 

233948 467460 NO BSL 

20075 1023 NO BSL 

Nl A = Not Applicable 
COPC = Chemical ol POCentl3i Concern 
C = Carcmogenic 

N = Non-Calclnogenic 

3/19101 
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TABLE 15 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

CAS 
Number 

7440382 
7440393 
7440473 
7439921 
72548 
72559 
50293 
75448 
51285 
95761 

88857 
709981 

107062 

78933 
108101 

fSoenario Timeframe: 
Medium 
Exposure Medium 
!Exposure Point: 

Chemical 

Arsenic 
Banum 
Chrom1um 
Lead 
4.4- ODD 
4 4-DDE 
4 4-DDT 
Heptachlor 
2.4-0tnltrophenol 
3,4-Dichloroanlllne 

Olnoseb 
Propanll 

1 2 .Qochloroethane 

2 -Butanone (MEK) 
4-Methyf-2-Pentanone (MIBK) 

CurrenVFuture 
Soil 
Subsurface Soil 
Site 9 Subsurface Soil 

Minimum 111 Minimum 
Concentration Qualifier 

3.4 
941 
108 
8. 1 
24 
12 
15 

150 
3,400 
130 

500 
150 

43 

22 
12 

(1) Minimum/max1mum detected concentration. 

Max1mum 1'1 Maximum Units Location 
Concentration Qualifier of Maximum 

Concentration 

7.3 mg/kg 0095800302 
150 mgll<g 009SB00302 
14 7 mg/kg 009SB00301 
112 mgll<g 009SB00302 
24 ugll<g 009SB01501 
12 ugll<g 009SB01501 
15 ugll<g 009SB01501 

150 ugll<g 009SB00301 
3,400 ug/kg 009SB00202 

450000 ug/kg 009S800701 

29,000,000 uglkg 009S800501 
4,000,000 ug/kg 0095800401 

730 ugll<g 009S002004 

36,000 ugll<g 009S002201 
63 ugll<g 009S002201 

(2) Industrial soil screening values are lr01n USEPA Region 6 Human Health Medium-Specific Screening Levels (USEPA, 1999). 

The screening value for 4-chloroaniline was used as a surrogate for 3. 4-dichloroaniline. 
(3) Rationale Codes Selectoon Reason: Above Screening Levels (ASL) 

Dele! ion Reason: Below Screening Level (BSL) 

sb9ragsd xls/2 1 1 ol1 

Detection Range or Concentration 
Frequency Detecbon Used for 

Limns Screening 

4/4 NIA 7.3 
4/4 N/A 150 
4/4 N/A 14 7 
4/4 N/A 11 2 
114 9- 4 24 
114 3 - 4 12 
114 10. 4 15 
114 2- 4 150 

1145 3300 - 45 3. 400 
7136 840-36 450000 

39/45 462-45 29,000,000 
11136 720-31 4,000,000 

4113 5-13 730 

8113 11. 13 36,000 
3113 50 - 13 63 

Definitions 

• 

Screening m COPC 
Toxicity Value Flag 

3 1533 YES 
100000 86520 NO 

64 2016 NO 
2000 19 NO 
18719 27002 NO 
13214 35922 NO 
13214 328988 NO 

665 2136 NO 
213774 45990 NO 
427547 ~59 YES 

106887 19157 YES 

534434 122640 YES 

758 1467 NO 
2721022 418104 NO 
284694 77644 NO 

N/A = Not Applicable 
COPC =Chemical ol Potential Concern 

C = Carcinogenic 
N = Non-Carcinogenic 

mg/kg = m~llgrams per Idiogram 
uglkg = micrograms per kilogram 

Rationale for ~'1 

Conlamonant 

Deletion 
01 Selection 

ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 

BSL 
BSL 
BSL 

sat = screening IIM!I based on the sotl saturatoon equat1011 

3/19/01 
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CAS 
Number 

7 .. 0382 
7 .. 0393 
7 .. 0439 
7 .. 0473 
7439896 
7439921 
7439976 
7782492 
50293 

319846 
72435 

95501 
S-41731 
106467 
606202 
91576 
9S487 
95761 

106478 
84742 
131113 
88857 
91203 

108952 
709968 
111 .... 

107062 
108101 

67641 
71432 
108907 
67663 

Scenario Timeframe: 

fMeatUm 
Exposure Medium: 
:ExDosure Polnl: 

Chemical 

Arsenic 
B•rlum 
Cadmium 

Chromium 
Iron 
Lud 

Mercury 
Selenoum 
4,4'-0DT 

Alpha-6HC 
Methoxychlor 

1,2-Dichlorobenzene 

1,3·Dichlorobenzene 
1,4-0ichlorobenzene 

2,6-0inltrotoluene 
2-Melhytnaphthalene 
2-Methytphenol (a-Cresol) 
3,4-0ichloroanlllne 
4.Chloroantllne 
Di-n-butyl phthalate 

Oimethylphthalate 
Dinoseb 
Naphthalene 

Phenol 
Propanil 

bls(2.Chloroethyt)ether 
1 ,2-0ichloroethane 
4~eth~2-4'entanone (MIBK) 
Acetone 
Benzene 
Chlorobenzene 
Chloroform 

• 
TABLE 16 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Current 
Groundwater 
Groundwater 
Perched Groundwater 

Minimum <•l Minimum 
Concentration Qualifier 

13.5 
324 
3.6 

21.2 
22,500 
10.8 

0.23 
5 

0.49 

0.05 
3.4 

7 
3.5 
4 

320 
6 
2 

12 
1 

1.5 

10 
42 
15 
1 
10 

5 
18 

2,200 

4,800 
17 
16 
1 

Maximum 1'1 Maximum UnHs 
Concentration Qualifier 

60 I'QIL 
2,400 I'QIL 

16 I'QIL 
226 I'QIL 

347,000 IJg/l 
174 I'9IL 
023 IJg/l 

5 IJg/l 
1 I'QIL 

0.05 I'QIL 
3 IJg/l 

130 IJg/1. 
4 IJg/l 
4 I'QIL 

320 IJ9/L 
6 IJg/l 
2 IJg/l 

58,000 IJ9/L 
5,900 I'QIL 

2 IJg/l 
10 IJg/1.. 
42 I'QIL 
15 IJg/l 
1 IJg/l 
18 IJg/l 
5 IJ9/L 

29,000 I'QIL 
2,200 I'QIL 
4,800 IJ9/L 

17 I'QIL 
30 IJg/l 
700 uaiL 

I ol2 

location Delectlon Range of Concentration 
of Maximum Frequency Detection Used for 

Concentration Limits Screening 

2MW-2 919 N/A 60 
EMW-4 919 NIA 2,400 
EMW~B 419 3 16 
EMW-4 919 NIA 226 
EMW-4 919 NJA 347,000 
EMW-4 919 NIA 174 
2Wf.N-2 119 0.2 023 
2Wf.N-2 119 5 5 
EMW-4 2110 0.12-0.13 0.56 
EMW-1 1110 0.03 0.05 
2Wf.N-1 1/10 1.8-1 .9 3.<4 

E.Wf.N-68 4/9 10 130 
1Wf.N-3 119 10-50 3.5 
1MW-3 119 10-60 4 
1MW~ 119 10-60 320 

EWf.N-68 1/9 10 6.0 
EWf.N-1 1/9 10-50 2.0 

EMW"'B 519 10-a 58,000 

EMW"'B 419 10 5,900 
1Wf.N-5 219 10-50 2 
EMW-1 119 10-50 10 
EMW-1 119 50-250 42 

EWf.N-68 119 10 15 
EWf.N-4 1/9 10-50 1 

EWf.N-68 219 10 18 

EMW-4 119 10-60 5 

2MW-1 7/10 5 29,000 
2MW-1 1/10 50-1000 2,200 

2MW-1 1/10 10-200 4,800 

EMW"'B 1/10 5-2500 17 

EWf.N-68 2110 5-2500 30 
2MW·1 4/10 5-100 700 

• 

Screening l2l COPC Rationale for ()l 

Toxicity Value Flag Cootamlnant 
Deletion 

or Selection 

0.09 c YES ASL 
2000 N YES ASL 

6 N YES ASL 
100 N YES ASL 

21900 N NO EN 
15 N YES ASL 

2 N NO BSL 
50 N NO BSL 

0.395 c YES HIST 
0.021 c YES HIST 

40 N NO BSL 

600 N NO BSL 
5 N NO BSL 
2 c YES ASL 

73 N YES ASL 

168 N NO BSL 
3650 N NO BSL 
292 N YES NTX 
292 N YES ASL 
7300 N NO BSL 

730000 N NO BSL 
7 N YES ASL 

25 N NO BSL 

43800 N NO BSL 
365 N NO BSL 

0.039 c YES ASL 

0.49 c YES ASL 
631 N YES ASL 

2.433 N YES ASL 
1.5 c YES ASL 
100 N NO BSL 
0.66 c YES ASL 

3119.01 
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TABLE 16 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHE~ALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

CAS 

Scenario Timeframe: 

~ium: 
Exposure Medium: 
EXPOSure Point: 

Chemical 

Current 

Groundwater 
Groundwater 
Perched Groundwater 

Minimum l' l Minimum Maximum<') Maximum Units Location Detection 

Number Concentration Qualifier Concentration Qualifier or Maximum Frequency 
Concentration 

75092 Methylene chloride 500,000 600,000 tJg/L 2MW-1 
108883 Toluene 940 940 IJg/L 2MW-1 

79016 Trlchloroethene 28 28 IJ9/L 1MW~ 

1330207 Xylene (total) 1,100 1,100 IJg/L 2MW-1 

(I) MtnomumlmaJOmum detected concentrallon 

(2) Sereenong values 11e lrom EPA Regoon 6 Human Heanh Medoum-Specofte Sclee~~ong lorvels (October. 1999) modofll!d usong Regoon 

4 PRE GUidance (USEPA 1994) To convert resodenbal screenong values to ondusbral saeenong values, resodenbal screerung levels forvolable 

organiC comPOUnds are diVIded by 0 25 All other chemoC<~Is are dMded by 0 5 10 obtaon lhe tndustroal screenong value 

(3) Ratoonale Codes s.4ectlon Reason Infrequent Detecbon but Associated HrstoncaHy (HIST) 

NxNe Screenmg Levvls (ASL) 
Delebon Reason No T OXJColy lnformallon (NTX) 

Below Screenong Level (BSl) 

20(2 

1/10 
1110 

1110 
1/10 

Range of Concentration 

Detection Used ror 
Limits Screening 

5-100 600,000 
5-100 940 
5-2500 28 
5-100 1,100 

Oefinfllons 

• 

Screening !2l COPC Rationale for PI 

Toxicity Value Flag Contaminant 

Delelion 
or Selection 

5 c YES ASL 
1000 N NO BSL 

5 c YES ASL 

2863 N NO BSL 

N/A = Nol Applicable 

COPC = Chemical of Polenbal Concern 

C = Carcinogenic 
N : Non.C.rclnogernc 

I'OIL = m!Ciograms per 1rte1 

3/19.01 
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TABLE 17 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

~rio rtmetrame Current 

Medrum Groundwater 

Exposure Medium Groundwaler 

Exposure Point: Alluvial GroundWater 

CAS Chemical Mrnimum ' '
1 Minimum Maximum''' Maximum Units Location Detection Range rl Concentration Screening 121 COPC Rat1011ale lor m 

Number Concentratron Qualifier Concentrahon Qualifier rl Maximum Frequenc Detection Used lor TOXICity Value Flag Contamrnanl 

Concentration Limits Screening DeletiOn 

or SelectiOn 

79005 1,1 ,2-Trlchloroethane 27 27 jJgiL 4MW-3 1n1 1 - 15000 27 0.8 c YES ASL 

95501 1 2·0tchlorobel\lene 17 76 IJ9IL 4MW-2 2121 10 76 1481 N NO BSL 

107062 1 ,2-0k:hloroelhane ' 87,000 jJgiL EMW-7 43171 1-10 87,000 0 ,4, c YES ASL 

7H75 1 ,2-0k:hloropropane 43 43 jJgiL 4MW-3 1n1 1-6000 43 0 ." c YES ASL 

78933 2-Butanone (MEl() 13 77 IJ9IL OFFMW-2 2n5 10 . 50000 n 21900 N NO BSL 

108101 -e111)'1·2~entanono (MIBKI 11 2,500 jJgiL 2MW-3 4n5 10 . 50000 2,500 131 N YES ASL 

676.1 Acetone 43 2.000 IJ9IL 2MW-3 12n5 10 .50000 2,000 2433 N NO BSL 

71. 32 e.nzene 7 45 jJgiL 4MW-2 2nl 5-6000 45 072 c YES ASL 

75274 Bromodlchloromelhane ' ' jJgiL EMW-7 tn5 5 - 15000 ' 0.72 c YES ASL 

7$252 Bromoform 11 11 ll!lll 4MW-4 1175 5 - 5000 11 o.oo N YES ASL 

75150 Carbon d1suW1de 14 14 IJ9IL 4MW-2 1n5 5 . 50000 14 4171 N NO BSL 

108907 Chlorobonzeno 10 470 jJgiL 2MW-4 5n5 5 - 15000 470 158 N YES ASL 

75003 Chloroelhane 79 79 IJ9IL 2MW-3 1175 10 . 10000 7t 34353 N NO BSL 

67US Chloroform 3 1 ,400 jJgiL 4MW-2 8175 5 - 15000 1,400 0.51 c YES ASL 

1244111 Dtbromochloromothana 13 13 pg/L 4MW-4 1n5 5 - 15000 13 0.53 c YES ASL 

1004U Ethylbel\lene 54 54 IJ9IL EMW-3 1ns 5. 5000 54 700 N NO BSL 

75092 Methylene chloride 130 1,000 pg/L SOB-21 (30' ) 10175 5-10000 5 ,000 17.10 c YE S ASL 

10111183 Toluene 21 140,000 pg/L 4MW-1 8175 5 - 2500 140,000 1000 N YES ASL 

108054 Vinyl acetate 10 10 IJ9IL EMW -7 1n5 5 - 25000 10 1650 N NO BSL 

1330207 Xylene (lol.al) 4 1,400 IJ9IL 4MW-1 m5 5 -2500 1,400 5725 N NO BSL 

~711 o-Xytene 10 10 IJ9IL E MW -7 1/21 10 10 5725 N NO BSL 

1511005 tran .. 1 ,2-0ichloroethene 10 10 IJ9IL EMW -7 1/64 5. 2500 10 100 N NO BSL 

(1) M1nimumlmax~mum detected concentralion Delinrtrons N/A =Not Applicable 

(2) Concentration used lor screening are the more stringent ol calculated Industrial tapwater MSSL or MCLs (USEPA, 1996) COPC = Chemteal o1 Potential Concern 

GUidance lor calculating industrial MSSLs Is prO\IIded In Table 1 and AppendiX c. C = Carc1nogenlc 

(3) Rationale Codes Selection Reason· Above Screening Levels (ASL) N = Non-Carcmogernc 

,.giL = mterograms per l1ter 

Deletion Reason: Below Screening Level (BSL) 

AGWRAGSO lds/2.1 1 ol1 3119101 
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TABLE 18 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

CEDAR CHEMICAL CORPORATION. WEST HELENA, ARKANSAS 

Scenario Tineframe: 
Medium; 

Exposure Medium: 
ExPOSure Point 

CAS Chemical 
Number 

7«0382 Ar ... nle 

7«0393 Banum 

7«0<439 Cltdmium 

7«0473 Chromium 

7439921 Lead 

7439976 Mercury 
7440224 Silver 

50293 4,4'·DDT 

319857 Bet•BHC 
58899 gamma-BHC (l.Jndane1 

5103742 gamm•Chlordane 

95761 3. 4-0idlloroanllne 

106445 +Meltiylphenot (p-Cresol) 

117817 bis(2·Ethylhexyll phtl'lalate 

78933 2-BU1anone (MEK) 

591786 2-Hex.8none 

108101 4-Meltiyi-2-Pentanone (MIBK) 

67641 Acetone 
71432 Benz-

108907 Chlorobenzene 
100414 Eltiylbenzene 
108883 Toluene 

1330207 Xylene (total) 

(1) Minimum/maximum detected concentration. 

Future 

Sediment 
Sediment 
SHe I 

Mlnlmum 111 

Concentration 

,, 
27.8 

063 

11.7 
11.4 

2.7 

I 2 

450 

86 

63 

300 
5.500 

39,000 

13,000 

2 
12 

22 

280 

6 

66 
19 

87 

74 

Minimum 
Quatifoer 

Maxlmum 1
'
1 Maximum UnHs 

Concentration Quatlfler 

123 mg/kg 

69.2 mglkg 

094 mglkg 

82 mglkg 
159 mg/kg 

3.3 mg/kg 

1.2 mg/kg 

450 ug/kg 

180 ug/kg 

63 ug/kg 

300 ug/kg 

1,200.000 ug/kg 

39,000 ug/kg 

13,000 ug/kg 

1800 ug/kg 
210 ug/kg 

22 ug/kg 

1,200 ug/kg 

30 ug/kg 

190 ug/kg 
19 uglkg 

170 ug/kg 

330 uglkg 

(2) Residential soil screening values are from USEPA Region 6 Human Health Medium-Specific Screening Levels (USEPA, 1999). 

The screening value for 4-dlloroaniline was used u a surrogate for 3,4-didlloroanillne. 

(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

Oele11on Reason: Below Screening Level (BSL) 

SOIRAGSO >do/2.1 I oil 

Location Detection Range of 
of Maximum Frequency Detection 

Concentration LlmHs 

1SE0-3 313 NIA 

1SE0-3 313 NIA 

ISED· 1 213 0.37 
1SED-3 313 N/A 

I SED· I 313 N/A 
ISE0-3 213 0.12 

ISE0-3 113 037~.6 

ISE0-3 113 9 9-160 

1SED-1 213 4 .9 

ISE0-1 113 3.3-38 
ISE0-1 1/3 12-66 

ISE0-1 313 N/A 

1SE0-1 1/3 4,1Q0-94,000 

1SE0-3 113 4 ,1Q0-140,000 

1SED·1 313 NIA 
1SE0-1 213 62 

1SE0-3 113 62~ 

ISE0-1 213 12 

1SED-1 213 6 
1SE0-1 213 6 

1SE0-3 1/3 6-48 
1SE0-1 213 6 
1SE0-3 213 6 

Concentration Screening ,,., COPC 
Used lor Toxicity Value Flag 

Screening 

123 0.3t c YES 

69.2 5,155 N NO 
0 .94 3.91 N NO 
82 30 c YES 

15.9 400 NO 
33 22 N NO 
I 2 375 N NO 

4 50 1,716 c NO 

180 315 c NO 
63 436 c NO 

300 303,147 c t.tO 

1.200.000 34,530 N NO 

39,000 7,020,072 N NO 

13,000 760,225 c NO 

1800 1.485,878 N NO 
210 669 sat NO 
22 54,202 N NO 

1,200 233,948 N NO 

30 521 ,170 c NO 
190 54,202 N NO 
19 233,948 sat NO 

170 521 ,170 sat NO 

330 214,480 sat NO 

Defnnlons: 
NIA ~ Not Applicable 

COPC • Chemical of Potential Conc:em 

C • Carcinogenic 

N • Non-Carcinogenic 

• 

Rationale for "' 
Contaminant 

Deletion 
or Selection 

ASL 

BSL 

BSL 
ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
BSL 

BSL 
BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
BSL 

BSL 

sat = SQ'eenlng level based on the soK saturation equation 

(USEPA, 1996) 

mg/kg E milligrams per kilogram 

3119101 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
IExl>osure Point: 

CAS Chemical 

Number 

7440382 Arsenic 
7440393 Barium 
7440473 Chromium 
7439921 Lead 

72548 4,4'·DDD 
72559 4,4'·DDE 
50293 4,4'-DDT 

309002 Aldrin 
60571 Dieldrin 

72208 Endrin 
53494705 Endrin ketone 

58899 gamma-BHC (Lindane) 

72435 Methoxychlor 
8001352 Toxaphene 

120821 1,2,4-Trichlorobenzene 
95501 1,2-Dichlorobenzene 
91576 2-Methylnaphthalene 
95761 3,4-0ichloroanlllne 
106478 4-Chloroaniline 

100027 4-NHrophenol 
117a.40 Di-n-octylphthalate 

68857 Dinoseb 
91203 Naphthalene 
87865 Pentachlorophenol 

709988 Propanil 
107062 1 ,2-Dichloroethane 
67641 Acetone 
108907 Chlorobenzene 
100414 Ethylbenzene 
75092 Methylene chloride 

SD3AAGSD.>dll2.1 

Future 
Sediment 
Sediment 
Site3 

Minimum('l 

Concentration 

3.6 
87.2 

8 
74 

76 
5.1 

8 
2.8 

2 

76 
19 

16 

130 
1,600 

92 
120 
550 

310 
190 

350 
180 

4,000 

86 
200 

44 
43 

130 
11 

2 

2 

• 
TABLE 19 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Minimum Maximum C'I Maximum Units Location Detection Range of Concentration 
Qualifier Concentration Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

222 mglkg JSED-9 11/34 5 222 
215 mglkg 3SED-10 10/10 N/A 215 
19.1 mglkg 3SED-6 10/10 NIA 19.1 
13 9 mglkg 3SED-2 10/10 N/A 13.9 

170 uglkg 3SED-20-N 10/34 7-91 170 
78 uglkg 3SED-20-S 8134 2.7-33 78 
91 uglkg 3SED-21-S 4134 8-99 91 

354 ug/kg JSED-3 4/34 2.7-33 354 
3,400 uglkg 3SED-3 13/34 1.3-17 3,400 

89 uglkg 3SED-21-N 2134 4-50 89 
19 uglkg 3SED-10 1/10 20-200 19 
18 ug/kg 3SED-20-N 1134 2.7-33 18 

3,600 uglkg 3SED-1 21134 120-460 3.600 
1,600 ug/kg 3SED-21-S 1/34 160-2,000 1,600 

230 uglkg 3SED-2 2/10 380-930 230 
300 uglkg 3SED-3 2110 380-930 300 

550 uglkg 3SED-5 1/10 380-930 550 

100,000 uglkg JSED-5 8110 830-930 100,000 
500 uglkg 3SED-3 2110 380-930 500 
350 uglkg 3SED-1 1/10 930-4,600 350 
180 uglkg 3SED-8 1/10 380-930 180 

4,000 uglkg 3SED-7 1/10 930-6,300 4,000 

86 ug/kg 3SED-5 1/10 380-930 86 
5,300 uglkg JSED-1 2110 930-4,600 5,300 

110 uglkg 3SED-2 2/10 790-930 110 

43 ug/kg 3SED-10 1/10 6-7 43 

130 uglkg 3SED-3 1/10 11-14 130 

34 uglkg 3SED-2 2/10 6-7 34 

7 uglkg 3SED-5 2/10 6-7 7 

160 uglkg 3SED-10 2/10 6-7 160 

1of2 

• 

Screening (21 COPC Rationale for Cl l 

Toxicity Value Flag Contaminant 
Deletion 

or Selection 

0.39 c YES ASL 
537 N NO BSL 
301 c NO BSL 
400 NO BSL 

2,431 c NO BSL 
1,716 c NO BSL 
1,716 c NO BSL 

28.4 c YES ASL 

30.2 c YES ASL 

1,819 N NO BSL 

1,819 N NO BSL 

436 c NO BSL 

30,315 N NO BSL 
439 c YES ASL 

52,144 N NO BSL 
372,612 sat NO BSL 

5,528 N NO BSL 

24,252 N YES ASL 

24,252 N NO BSL 

375,903 N NO BSL 
121,259 N NO BSL 

6,063 N NO BSL 

5,528 N NO BSL 

2,946 c YES ASL 

30,315 N NO BSL 

341 c NO BSL 

148,568 N NO BSL 

5,420 N NO BSL 
233,946 sat NO BSL 

8,607 c NO BSL 

3119111 1 



• • 
TABLE 19 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

CAS 
Number 

Scenario Timeframe: 
Medium: 
Exposure Medit.m: 
Exposure Point: 

Chemical 

11330207 !Xylene (total) 

Future 
Sediment 
Sediment 
Site 3 

MinimumC'l 

Concentration 

12 

(1) Minimum/maximum detected concentration. 

Minimum 
Qualifier 

Maximum 1'1 

Concentration 
Maximum Unit.s Location Detection 
Qualifter of Maximum Frequency 

Concentration 

I uglkg I 3SED-5 2110 

(2) Background concentration calculated using the arithmetic mean plus two standard deviations. 
(3) Residential soil screening values are from USEPA Region 6 Human Health Medium-Specific Screening Levels (USEPA. 1999). 

The following screening values were used as surrogates: 
-Endrin was used for endrin ketone. 
4-Chloroaniline was used for 3,4-dichloroaniline. 

(4) Rationale Codes Selection Reason: 

Deletion Reason: 

SD3AAGSOJCIII2.1 

Above Screening Levels (ASL) 

Below Screening Level (BSL) 

2of2 

Range of 
Detection 

Limits 

6-7 II 

Concentration 
Used for 

Screening 

Definitions: 

• 

Screening (Zl 

Toxicity Value 

COPC Rationale for (3) 

Flag Contaminant 

214,480 sat I NO 

NIA = Not Applicable 

Deletion 
or Selection 

BSL 

COPC = Chemical of Potential Concern 

C = Carcinogenic 
N = Non-Carcinogenic 
sat = screening level based on the so11 

saturation equation (USEPA, 1996) 

mg/kg = milligrams per kilogram 
uglkg = micrograms per kilogram 

3/19101 



• 
Scenario Tlmeframe: CurrenUFuture 

Medium: Soil 

Exposure Medium: Surface Soil 

!Exposure Point: Site 1 Surface Soil 

• 
TABLE 20 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

or 

Potential 

Concern 

Arsenic mglkg 

Dieldrin mglkg 

1,2-Dichloroethane mglkg 

UCL = Upper Confidence Limit 

EPC = Exposure Point Concentration 

mglkg = milligrams per kilogram 

Mean 

10.1 
059 

3.8 

UCL-T = 95% UCL of Log-transformed Data 

MAX = Maximum Detected Value 

NA = Not Applicable 

Normal Detected Qualifier Units 

Data Concentration 

14.4 44.6 mglkg 

NA 0.59 mglkg 

NA 7.5 mglkg 

(1) The UCL was less than the maximum detected concentration; therefore, the UCL was selected as the EPC. 

Medium Medium 

EPC EPC 
Value Statistic 

14.4 UCL-T 
0.59 MAX 
7.5 MAX 

(2) The maximum detected concentration was selected as the EPC because the estimated UCL was greater than the maximum detected concentration. 

(3) The mean concentration is the most representative value for the central tendency exposure calculatlon. 

S1 ragsd.xls/3.1 1 or 1 

Medium 

EPC 
Rationale 

(1) 
(2) 

(2) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

10.1 Mean-N {3) 
0.59 Mean-N (3) 

3.8 Mean-N (3) 

3119101 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 

CurrenUFuture 
Soil 
Surface Soil 

• 
TABLE 21 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Site 2 Surface Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of 

Potential 
Concern 

Aldrin mglkg 
Dinoseb mglkg 

mglkg = milligrams per kilogram 
MAX = Maximum Detected Value 
N/A = Not Applicable 

Mean 

0.0345 

100 

Normal Detected 
Data Concentration 

N/A 0.058 
N/A 100 

(1 ) Sample population (n) is less than 10. A UCL could not be calculated. 

Qualifier Units 

mglkg 

mglkg 

(2) The mean concentration is the most representative value for the central tendency exposure calculation. 

S2ragsd.xls/3.1 1 of 1 

Medium Medium Medium 
EPC EPC EPC 
Value Statistic Rationale 

0.058 MAX (1) 

100 MAX (1) 

• 

Central Tendency 

Medium Medtum Medium 
EPC EPC EPC 
Value Statistic Rationale 

0.0345 Mean-N (2) 

100 Mean-N (2) 

3/19101 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

CurrenUFuture 

Soil 

Surface Soil 

Site 4 Surface Soil 

• 
TABLE 22 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean 

Potential 

Concern 

Dieldrin mglkg 0.216 

Dinoseb mglkg 170 

EPC = Exposure Point Concentration 

rnglkg = milligrams per kilogram 

MAX = maximum Detected Concentration 

UCL-T = 95% of UCL of Log-transformed Data 

N/A = Not Applicable 

Normal Detected 

Data Concentration 

NIA 0.455 

248.4 840 

For specific information regarding the calculation of the UCL refer to Appendix B. 

Qualifier Units 

Medium 

EPC 

Value 

mgfkg 0.455 

mgfkg 248 

(1) The data distribution was neither normal nor lognormal; therefore, the maximum concentration was selected as the EPC. 

(2) The 95% UCL was less than the maximum detected concentration. The UCL was selected as the EPC. 

(3) The mean concentration Is the most representative value for the central tendency exposure calculation. 

S4ragsd.xlsl3.1 1 of 1 

Medium Medium 

EPC EPC 

Statistic Rationale 

MAX (1) 

UCL-T (2) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.22 Mean-N (3) 

170 Mean-N (3) 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Future 

Soil 

Surface Soil 

Site 6 Surface Soil 

• 
TABLE23 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of 

Potential 

Concern 

~rin mglkg 

Dieldnn mglkg 

Methoxychlor mglkg 

Toxaphene mglkg 

D1noseb mgAig 

UCL =Upper Confidence Limit 

mglkg = milligrams per kilogram 

Mean 

0.043 

0033 

31 

8 25 

203 

EPC = Exposure Point Concentration 

N/A = Not Applicable 

Normal Detected Qualifier 

Data Concentration 

0.017 024 

0031 0.078 

201 340 

0.78 14 

38 160 

(1) Because the UCL-T is less than the maximum concentration, it was selected as the EPC. 

Units 

mglkg 

mglkg 

mglkg 

mglkg 
mglkg 

(2) The mean concentration is the most representative value for the central tendency exposure calculation. 

S6ragsd.xls/3.1 1 of 1 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.017 UCL-T (1) 

0.031 UCL-T (1) 

201 UCL-T (1) 

0.78 UCL-T (1) 

38 UCL-T (1) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Stabstic Rationale 

0.04 Mean-N (2) 

0.03 Mean-N (2) 

31 Mean-N (2) 

8.3 Mean-N (2) 

20.3 Mean-N (2) 

3119/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point 

• 
TABLE 24 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Current/Future 

Soil 

Surface Soil 

Site 9 Surface Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of 

Potential 

Concern 

Heptachlor mg/kg 

3, 4-Dichloroaniline mg/kg 

Dinoseb mg/kg 

Propanil mg/kg 

UCL = Upper Confidence Limit 

mg/kg = milligrams per kilogram 

EPC = Exposure Point Concentration 

MAX = Maximum Detected Value 

N/A = Not Applicable 

Mean 

0.15 

112 

7,593 

3796 

Normal Detected 

Data Concentration 

N/A 2 

42,227,172 450 

17,181,279 29,000 

36,428,134 4,000 

(1) The population of the data set is 2. A UCL could not be calculated. 

Qualifier Units 

Medium Medium 

EPC EPC 

Value Statistic 

mg/kg 1.5 MAX 

mg/kg 450 MAX 

mg/kg 29,000 MAX 

mg/kg 4,000 MAX 

(2) The UCL is greater than the maximum detected concentration; therefore, the maximum concentration was selected as the EPC. 

(3) The mean concentration is the most representative value for the central tendency exposure calculation. 

S9ragsd.xls/3.1 1 of 1 

Medium 

EPC 

Rationale 

(1) 

(2) 

(2) 

(2) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

0.15 Mean-N (3) 

112 Mean-N (3) 

7593 Mean-N (3) 

3796 Mean-N (3) 

3/19/01 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 

IExJx>sure Point: 

• 
TABLE25 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 
Subsurface Soil 
Site 1 Subsurface Soil 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 
of 

Potential 
Concern 

Arsenic mglkg 
D1eldrin mglkg 
1 ,2-Dichloroethane mglkg 

UCL = Upper Confidence Limit 
MAX = Maximum Detected Value 
EPC = Exposure Point Concentration 

mglkg = milligrams per kilogram 

Mean 

8.91 
0.593 
3.758 

UCL-T = 95% of UCL of Lognormal Data 

Normal Detected Qualifier Units 
Data Concentration 

10.6 44.6 mglkg 
N/A 0.593 mglkg 
N/A 7.5 mglkg 

(1) The UCL-T is less than the maximum concentration; therefore, the UCL-N was selected as the EPC. 

Medium 
EPC 
Value 

10.59 
0.593 
7.5 

(2) Both the lognormal and normal distributions were rejected. The maximum detected concentration was selected as the EPC. 
(3) The mean concentration is the most representative value for the central tendency exposure calculation. 

sb1 ragsd.xfs/3.1 1 of 1 

Medium Medium 
EPC EPC 

Statistic Rationale 

UCL-T (1) 
MAX (2) 
MAX (2) 

• 

Central Tendency 

Medium Medium Medium 
EPC EPC EPC 
Value Statistic Rationale 

8.5 Mean (3) 
0.59 Mean (3) 

2.6 Mean (3) 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

[Exposure Point 

Future 

Soil 

Subsurface Soil 

• 
TABLE 26 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Site 2 Subsurface Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of 

Potential 

Concern 

!Arsenic mglkg 

Chromium mglkg 

Aldnn mglkg 

Dieldrin mglkg 

1,2-Dichforoethane mglkg 

Chloroform mglkg 

Methylene chloride mglkg 

UCL = Upper Confidence Limit 

MAX = Maximum Detected Value 

EPC = Exposure Point Concentration 

mglkg = milligrams per kilogram 

UCL-T = 95% UCL of Lognormal Data 

Mean-N = Mean of Normal Data 

N/A = Not applicable 

Mean Normal 

Data 

11.5 17.9 

18 6 25 2 

0103 N/A 

0.021 N/A 

0.41 N/A 

0.002 N/A 

1.35 N/A 

(1) The UCL-TIs less than the maximum concentration. 

(2) The data set had less than 1 0 samples. 

Detected Qualifier Units 

Concentration 

59.0 mglkg 

953 mglkg 

0.42 mglkg 

0.056 mglkg 

0.81 mglkg 

0.002 mglkg 

4 mglkg 

(3) The mean concentration Is the most representative value for the central tendency exposure calculation. 

sb2ragsd.lds/3.1 1 of 1 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

17.9 UCL-T (1) 

25.2 UCL-T (1) 

0.42 MAX (2) 

0.056 MAX (2) 

0.81 MAX (2) 

0.002 MAX (2) 

4 MAX (2) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

11 .5 Mean (3) 

18.6 Mean (3) 

0.1 Mean (3) 

0.0 Mean (3) 

0.4 Mean (3) 

0.0 Mean (3) 

1.3 Mean (3) 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

EXPOSure Point 

Future 

Soil 

Subsurface Soil 

• 
TABLE 27 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Site 3 Subsurface Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean 

Potential 

Concern 

IDinoseb I mg/kg I 3,340 

UCL = Upper Confidence Limit 

EPC =Exposure Point Concentration 

mg/kg = milligrams per kilogram 

N/A = Not Applicable 

MAX = Maximum detected value 

Mean = Arithmetic Mean 

Normal 

Data 

I N/A 

(1) Data set less than 10. A UCL was not calculated. 

Detected Qualifier Units 

Concentration 

I 13,000 I I 
mg/kg 

(2) The mean concentration is the most representative value for the central tendency exposure calculation. 

Sb3ragsd.xlsl3.1 1 of 1 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

I 
13,000 MAX (1) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

3,340 Mean (2) 

3/1 9/0 1 



• 
Scenario Tlmeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Future 

Soil 

Subsurface Soil 

• 
TABLE 28 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Site 4 Subsurface Soil 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of 

Potential 

Concern 

Arsenic mglkg 

Dieldrin mg/kg 

3,4-Dichloroaniline mglkg 

Dinoseb mglkg 

1 ,2-Dichloroethane mg/kg 

UCL = Upper Confidence Limit 

MAX = Maximum Detected Value 

Mean 

5 .39 

0 .27 

1667 

244 

0.09 

UCL-T = 95% UCL of Log-transformed Data 

Normal 

Data 

6 .11 

0 .037 

11181616716 

4199 

NA 

( 1) The 95% UCL-Twas less than the maximum concentration. 

(2) The 95% UCL-Twas greater than the maximum concentration. 

Detected Qualifier 

Concentration 

8.7 

0.63 

12000 

1,100 

0.34 

(3) The mean concentration is the most representative vailue for the central tendency exposure caicu'lation. 

s~gsd.xls/3. 1 1 of 1 

Units 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

mg/kg 6.11 UCL-T (1 ) 

mg/kg 0.037 UCL-T (1 ) 

mg/kg 12000 MAX (2) 

mg/kg 1,100 MAX (2) 

mglkg 0.335 MAX (2) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

5.39 Mean-N (3) 

0.27 Mean-N (3) 

1667 Mean-N (3) 

244 Mean-N (3) 

0.09 Mean-N (3) 

3/ 19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

• 
TABLE 29 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Subsurface Soil 

Site 9 Subsurface Soil 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of 

Potential 

Concern 

!Arsenic mglkg 

3,4-Dichloroaniline mglkg 

Dinoseb mglkg 

Propanil mglkg 

UCL =Upper Confidence Limit 

EPC = Exposure Point Concentration 

mglkg = milligrams per kilogram 

MAX = Maximum Detected Value 

Mean 

(1) 

5 .3 

80 
5380 

445 

Mean-N = Arithmetic Mean of Normal Data 

Normal Detected 

Data Concentration 

N/A 7.3 

142192067 450 

578,977 29000 

203,639 4000 

For specific information regarding the calculation of the UCL refer to Appendix B. 

(1) There are 4 samples in the data set. A UCL could not be ca.lculated. 

Qualifier Units 

Medium 

EPC 
Value 

mglkg 7.3 

mglkg 450 

mglkg 29,000 

mglkg 4,000 

(2) The arithmetic represents the averag~ detected concentrations for those sample locations !> 1 0 feet below ground surface. 

Medium 

EPC 
Statistic 

MAX 

MAX 

MAX 

MAX 

(3) The UCL-T is greater than the maximum detected concentration; therefore, the maximum concentration was selected as the EPC. 

sb9ragsd.xls/3.1 1 of 1 

Medium 

EPC 
Rationale 

(1) 

(1) 

(1) 

(1) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

5.3 Mean-N (2) 

80 Mean-N (2) 

5380 Mean-N (2) 

445 Mean-N (2) 
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• 
Scenario nmeframe: 

Medium: 
Exposure Medium: 
Exposure Point: 

• 
TABLE 30 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL, WEST HELENA, ARKANSAS 

Future 

Sediment 

Sediment 
Site 1 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of 

Potential 
Concern 

!Arsenic mglkg 
Chromium mglkg 

UCL = Upper Confidence Limit 

EPC = Exposure Point Concentration 

mg/kg = milligrams per k1 ogram 

N/A = Not Applicable 

MAX = Maximum Detected Value 

Mean-N = Arithmetic Mean of Normal Data 

Mean Normal Detected 
Data Concentration 

677 N/A 123 

50.2 N/A 82 

( 1) The population of the data set is 3. The 95% UCL could not be calculated. 

Qualifier Units 

mglkg 
mglkg 

(2) The mean concentration is the most representative value for the central tendency exposure calculation. 

501 RAGSO.lds/3.1 1 of 1 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

123 MAX (1) 

82 MAX (1) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

67.7 Mean-N (2) 

50.2 Mean-N (2) 
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• 
Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exoosure Point: 

Future 
Sediment 

Sediment 
Site3 

• 
TABLE 31 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL, WEST HELENA. ARKANSAS 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 

of 
Potential 

Concern 

Arsenic mglkg 

Aldrin mglkg 
Dieldrin mglkg 

Toxaphene mg/kg 
PentaChlorophenol mglkg 

UCL = Upper Confidence Lmit 

EPC = Exposure Point Concentration 
mglkg = milligrams per kilogram 

Mean 

27.6 

0.10 

0.33 
1.6 
2.8 

Normal Detected 
Data Concentration 

8.36 222 

0.011 0.35 

0.2 3.4 

NJA 1.6 
62 5.3 

UCL-T = 95th Percentile Upper Confidence Limit for Log-transformed Data 

NJA = Not Applicable 
MAX • Maximum Detected Value 

Qualifier 

(1) The UCL was less than the maximum concentration; therefore, the UCL was selected as the EPC. 

Units 
Medium 

EPC 
Value 

mg/kg 8.36 
mg/kg 0.011 
mglkg 0.245 

mglkg 1.6 
mglkg 5.3 

(2) Both the lognonnal and nonnal distributions were rejected, the maximum detected concentration was selected as the EPC. 

Medium 

EPC 
Statistic 

UCL-T 

UCL-T 
UCL-T 

MAX 
MAX 

(3) The UCL Is greater than the maximum detected concentration; therefore, the maximum detected concentration was selected as the EPC. 
(4) The mean concentration is the most representative value for the central tendency exposure. 
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Medium 

EPC 
Rationale 

(1) 

(1) 
(1) 

(2) 
(3) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic Rationale 

27.6 Me an-N (4) 

0.1 Me an-N (4) 

0.3 Mean-N (4) 

1.6 Me an-N (4) 

2.8 Mean-N (4) 
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• • 
TABLE 32 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Tlmeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
!Exoosure Point: Perched Groundwater 

Chemical Units Arithmetic 95°.4 UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium 
Concern EPC EPC 

Value Statistic 

!Arsenic ug/L 34 49.94 60.4 ug/L 4994 UCL-T 
Barium ug/L 845 1362.39 2400 ug/L 1362 UCL-T 
Cadmium ug/L 7.1 8.71 16.3 ug/L 8 71 UCL-T 
Chrom1um ug/L 83 151 .60 226 ug/L 152 UCL-T 
Lead ugl l 48 105.26 174 ug/L 105.26 UCL-T 
4,4'-DDT ug/L 0.154 0.34 0.56 ug/L 0.34 UCL-T 
Alpha-BHC ugll 0 .05 0.02 0.05 ug/L 0.02 UCL-T 
2,6-Dinitrotoluene ug/L 320 220.59 320 ug/L 220.59 UCL-T 
3, 4-Dichloroaniline ugll 11661 17,779,614 58,000 ug/L 58000 MAX 
4.Chloroanlllne ug/L 686 840,454 5,900 ug/L 5900 MAX 
bis(2-Chloroethyl)ether ug/L 5 10.75 5 ug/L 5 MAX 
Dinoseb ug/L 42 107.32 42.000 ug/L 42 MAX 
1 ,2-Dichloroethane ug/L 3,666 280,961,146 29,000 ug/L 29000 MAX 
4-Methyi-2-Pentanone (MIBK) ugll 2,200 5,672 2,200 ug/L 2200 MAX 
~cetone ugiL 4,800 N/A 4,800 ug/L 4800 MAX 
Benzene ug/L 138.7 4,215 17 ug/L 17 MAX 
Chloroform ug/L 176 3,837 700 ug/L 700 MAX 
Methylene chloride ug/L 60,015 7,457,119,902 600,000 ug/L 600000 MAX 
Trichloroethene Ua/L 138.6 4148 28 ua/L 28 MAX 

UCL = Upper Confidence Limit 
EPC =Exposure Point Concentration 
11g/L = micrograms per liter 
UCL-T =95th Percentile Upper Confidence Limit for Log-transformed Data 
Mean-N = Arithmetic Mean of Normal Data 
MAX = Maximum Detected Value 

(1) The maximum concentration is greater than the 95% UCL. The 95% UCL was selected as the EPC. 
(2) The UCL was greater than the maximum detected concentration; therefore, the maximum concentration was selected as the EPC. 

(3) The mean concentration is the most reporesentative value for the central tendency exposure calculation. 

PGWRAGSO JCis/3 1 1 of1 

Medium 
EPC 

Rationale 

(1) 
(1) 
(1) 
(1) 
(1) 

(1) 
(1) 
(1) 
(2) 
(2) 

(2) 
(2) 
(2) 
(2) 
(2) 

(2) 
(2) 

(2) 
(2) 

• 

Central Tendency 

Medium Medium Medium 
EPC EPC EPC 

Value Statistic Rationale 

34 Mean-N (3) 
845 Mean-N (3) 

7.1 Mean-N (3) 
83 Mean-N (3) 
48 Mean-N (3) 

0.154 Mean-N (3) 
0.05 Mean-N (3) 

320 Me an-N (3) 

11,661 Mean-N (3) 

686 Mean-N (3) 

5 Mean-N (3) 
42 Mean-N (3) 

3,666 Mean-N (3) 

2,200 Mean-N (3) 

4,800 Mean-N (3) 

139 Mean-N (3) 
176 Mean-N (3) 

60,015 Mean-N (3) 
139 Mean-N (3) 
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• 
Groundwater 

• 
TABLE 33 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Alluvial Groundwater 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure 
of 

Potential 
Concern 

11 .1.2-Tnchloroethane ~giL 
1,2-0lchloroelhane IJg/1. 
1,2-0lchloropropane ~giL 
14-Melhyl-2-pentanone (MIBK) ~giL 
Acetone IJg/L 
Benzene ~giL 
Bromodichloromelhane ~giL 
Bromoform ~giL 
Chlorobenzene ~giL 
jchloroform ~giL 
pbromochloromethane ~giL 
Methylene Chloride ~giL 
tToluene IJg/l 
MM = Max1mum detected value 
UCL " Upper confidence hmit 
EPC = Exposure point concentration 
~giL = micrograms per liter 
N/A = Not applicable 

Mean 

27 
7,742 

43 
888 
470 
27 
6 
11 

135 
478 
13 

1,471 
31 ,379 

Normal Detected Qualifier Units 
Data Concentration Medium 

EPC 
Value 

46 21 ~giL 2f 

72,816 87,000 IJg/1. 72816 
51 43 ~giL 43 

864 2.500 ~giL 864.46 
1,088 2.000 ~giL 1087.52 

48 46 ~giL 46 
44 6 ~g!L 6.1 
43 11 IJg/1. 11 
69 470 ~giL 68.91 
103 1,400 ~giL 102.52 
45 13 ~giL 13 

648 5,000 ~giL 647.57 
257 140.000 IJg/l 257.19 

(1) The maximum detected concentration is less than !he 95% UCL; therefore, !he maximum concentration was selected as !he EPC. 
(2) The 95% UCL is less than the maximum detected concentration; therefore, the 95% UCLwas selected as the EPC. 
(3} The mean concentration is the average detected concentration. 
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Medium Medium 
EPC EPC 

Statistic Rationale 
MM (1) 

UCL-T (2) 
MAX (1) 

UCL-T (2} 
UCL-T (2) 
MAX (1} 
MAX (1} 
MAX (1) 

UCL-T (2) 
UCL-T (2) 
MAX (1) 

UCL-T (2) 
UCL-T (2) 

• 
Cenlrlll Tendency 

Medium Medium Medium 
EPC EPC EPC 
Value Statistic Rationale 

Zf Mean-N 
~~~ 7,742 Mean-N 

43 Me an-N (3) 
888 Mean-N (3) 
470 Me an-N (3) 
27 Mean-N (3) 
6 Mean-N (3) 
11 Mean-N (3) 

135 Mean-N (3) 
478 Mean-N (3) 
13 Mean-N (3) 

1,471 Mean-N g~ 31 ,379 Mean-N 
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• • 
TABLE 34 

ESTIMATED AIR CONCENTRATIONS FROM IRRIGATED WATER 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical 

1,1 ,2-Trichloroethane 
1 ,2-Dichloroethane 
1 ,2-Dichloropropane 
4-Methyi-2-Pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 

~hlorobenzene 
~hlorofonn 
Dibromochloromethane 
Methylene Chloride 
Toluene 

Notes: 
a - Converted using He = H. • R • T 
He = Henry's Law Constant 
H. = Henry's law (dimensionless) 

Average 
Detected 

Concentration 
(mgll) 

0.027 
8.294 
0.043 
0.89 
0.47 

0.0265 
0.0061 
0.011 

0135 
0 387 
0 013 
1 471 
31 .4 

R = Gas constant (8.2057 x 10-5 atm-m3/gmole-K) 

T = temperature (Kelvin scale) 

1\Verage Maxemum Maxemum 
Inhaled Detected Inhaled 

Concentration Concentration Concentration 
(mg/m3

) (mg/L) (mg/mJ) 

5.70E-04 0.027 1.90E-02 
2.72E-01 87 2.86E+OO 
3.05E-03 0.043 7.07E-02 
9.87E-03 2.5 2.78E-02 
1.21E+OO 2 5.16E+OO 
5.49E-03 0.046 2.16E-01 
1.70E-04 0.0061 2.79E-02 
5.40E-04 0.011 1.25E-02 
9.17E-03 0.47 4.77E-02 
7.60E-04 1.4 1.44E-01 
1.40E-04 0.013 1.40E-04 
7.30E-02 5 4.42E+01 
4.56E+OO 140 2.80E+01 

AGWRAGSD.xls/results 1 of 1 

• 
t:tenrys 

Law 
Constant 

(atm-m3/g-mole) Notes 

9.13E-04 
1.10E-03 
2.82E-03 
3.93E-04 a 
3.88E-05 
5.50E-03 
1.61E-03 a 
5.00E-04 
3.70E-03 
3.20E-03 
7.89E-04 a 
2.19E-03 
6.60E-03 
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• 
TABLE35 

VAlUES USED FOR DAILY INTAKE CAlCUlATIONS 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

unts RME RME 
VoUo Rolonolel 

Rel.-onca 

~y 480 US EPA. 1997 

cia '(!}fear 60' US EPA. 1989 
years 1 ConsOMOtve ossurc>lon 

Ill less 1 ecnserv.tve tssurc>~on 

k~ 1 OOE-06 5I system 
kg 70 US EPA 1989 

clays 25.550 US EPA. 1989 

clays 365 US EPA. 1989 

m'IOay 20 US EPA 1989 

da'(!lfear 6Q) US EPA 1989 

yeers 1 ecnserv.tve ............. 

kg 70 US EPA 1989 

days 25,550 US EPA. 1989 
days 365 US EPA. 1989 
m'A<g 132E+09 US EPA. 1996 
m'tl<g OlerricW specifiC US EPA. 1998 

days/year 6Q) US EPA, 1989 
years 1 CCnservatve ............. 

k~ 1.00E-06 5I system 
em' 4100 US EPA. 1997 

Lritess 01enieal specHic US EPA, 1998 

mglcm'-- 1 U.S EPA. 1995 

days 25.550 US EPA. 1989 
cllvs 365 U.S. EPA 1989 

CT CT 
VMJe Rdonolel 

Ref....,. 

50' USEPA. 1997 
20' eonserv.tve .o.s....,-on 

1 ecnserv.tve .o.s....,-on 
1 Conservlltve ............... 

1E-06 5I system 
70 USEPA. 1989 

25,550 USEPA.1989 

365 USEPA. 1989 

152" USEPA.1997 

20' USEPA.I989 
1 Conservlltve Assurc>ton 

70 USEPA. 1989 

25.550 USEPA. 1989 

365 USEPA. 1989 
1 32E+09 USEPA, 1989 

Chen'kal Spedfk: USEPA. 1989 

20' USEPA. 1989 

1 Ccns«vatve As~on 
1E-06 5I system 
3600' USEPA.1997 

c::t.rictl Spedfk: USEPA.1998 

00367' USEPA. 1995 

25.550 USEPA. 1989 
365 USEPA.11189 

USEPA. 1989 Rlslc Assessmonl ~tor~· VoUn8 t IVIWI-EWUion M.- (PortA) - Flnel (EPA1540111891002) Wostinglon. DC Otlk:o ot ErJwvoncy- Romeclll Response 
USEPA 1997 ~ Fectcn Henclx>olt Wo"*1ggccn. DC Oltlce ot ErJwvoncy- R ....... Response. 

USEPA. 1996 SoiSct...r.gGUdlnce: User's GAda. ~Ecllon Wo~ DC OftlceoiSoldWosleendEmergencyResponse (Nlkdon93554-23) 

USEPA. 1998 EPA Rel!lon 6 1bnen H .... Mecl\m-Spodllc 5cre«rta l- Octobor 
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• 
EQUATION 
UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• 
TABLE 36 

INGESTION-SPECIFIC INTAKE FACTOR 
REASONABLE MAXIMUM EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL AND DUST 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR I( EF I( ED I( Fl I( CF ) + 
kg/kg-day mg/day days/yr yr UnltJess kg/mg 

1.13E-061 = 480 )( 60 I( 1 )( I( 1.00E-06 ) + 

1.61E-08j = 480 I( 60 )( 1 )( )( 1.00E-06 ) + 

See Table 35 for definitions and sources of equation variables identified as follows: 

IF = intake factor 
AT = averaging time 

BW = body weight 

Fl = fraction ingested 

common tables.xls/IF lNG CW 1 of 1 

IR = ingestion rate 
EF = exposure frequency 

ED = exposure duration 

CF =conversion factor 

• 

( BW I( AT 
kg days 

70 )( 365 

70 I( 25,550 
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• 
EQUATION 

UNITS 

NONCARCINOGENIC 

Arsenic 

Otller Metals 
Dieldrin 
1,2-0k:hloroetlane 

Methoxychlor 
Heptachlor 

Olnoseb 
Toxaphene 

3.4-Dod!loroanUone 
PropanH 

1,2-01Chloroe1hane 
Carbon T wactolorlde 

Chloroform 
Methylene chloride 

CARCINOGENIC 

Arsenic 

Otller Metals 
Dieldrin 
1,2-0ichloroethane 

Methoxychlor 
Heptachlor 

Otnoseb 

Toxlphene 
3,4-0iehloroanHine 
Propanl 

1 ,2-0k::h~ 

Carbon tetrachloride 

Chloroform 
Methylene chloride 

• 
TABLE37 

DERMAL-SPECIFIC INTAKE FACTOR 

REASONABLE MAXIMUM EXPOSURE 
CONSTRUCTION WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 

CEDAR CHEMICAL CORPORA TIOH, WEST HELENA, ARKANSAS 

IF darm • ( SA • AF • ABS • EF 

avents/)' .. r 

ED • 

kg/llg-day cm1/avant mg/cm1•vant untua .. yaarw 

2.89E-07 . ( 4.10E+03 3.00E-02 • 60 • )X( 

9.63E-08 . ( 4.10E+03 • 1.00E-02 60 )x( 

9.63E-07 . ( 4 10E+03 • 1.00E-01 60 )X( 
9 63E-07 . ( 4 10E+03 I .OOE-01 60 )x( 

9 63E-07 . ( 4 10E+03 • I.OOE-01 60 • )X( 

9 63E-07 . ( 410E+03 • 1.00E-01 • 60 • )X( 

9 63E-07 . ( 4. 10E+03 • • 1.00E-01 60 • )X( 

9 63E-07 . ( 4 10E+03 • 1.00E-01 60 • )X( 
9 63E-07 . ( 4 10E+03 1 OOE-01 60 • )x( 

9 63E-07 . ( 4 10E+03 1 OOE-01 60 )X( 

9 63E-07 . ( 4 10E+03 • • 1 OOE-01 • 60 )X( 

9 63E-07 . ( 4 10E+03 • • 1 OOE-01 • 60 )x( 

9 .63E-07 . ( 4 10E+03 • 1.00E-01 • 60 • )X( 

9 63E-07 . ( 410E+03 • • 1.00E-01 • 60 • )X( 

4.13E-09 . ( 4 10E+03 J .OOE-02 60 )x( 

1.38E-09 . ( 4.10E+03 • " 1.00E-02 • 60 • )x( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 60 • )x( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 60 • )X( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 )X( 
1.38E-08 . ( 4.10E+03 • 1.00E-01 60 • )x( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 60 • )X( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 • )X( 

1.38E-08 . ( 4.10E+03 1.00E-01 • 60 )X( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 • )x( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 • )X( 
1.38E-08 . ( 4.10E+03 1.00E-01 • 60 )X( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 • )x( 

1.38E-08 . ( 4.10E+03 • • 1.00E-01 • 60 )x( 

See T.t>le 35 tor definitions llld sources d equation variablelldentifMid as follows: 

IF • Intake factor 
CF • conversion fader 
SA • sl!kl surt8C8 area avanable for conlad 

AF • soli to stun adherence factor 

common tables.xls/IF DER CW 

ABS • absorption factor 
EF • exposure frequency 
EO • exposure duretlon 

BW • body weight 
AT • averaging time 

1 of 1 

CF ) + ( BW 

kg/mg kg 

I .OOE-06 ) + 70 

1 OOE-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 

1.00E-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 

1 OOE-06 ) + 70 
1.00E-06 ) + 70 
1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-08 ) + 70 
1.00E-06 ) + 70 

1.00E-06 ) + 70 
1.00E-06 ) + 70 

1.00E-06 ) + 70 

1.00E-06 ) + 70 
1.00E-06 ) + 70 

1.00E-06 ) + 70 

1 OOE-06 ) + 70 

• 

• 

• 
• 
• 

• 

AT 

daya 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

25,550 

25,550 
25,550 
25.550 

25.550 
25,550 
25,550 
25,550 
25,550 
25,550 

25,550 
25,550 
25,550 

25.550 

• 

) 
) 
) 
) 

) 
) 

) 

) 
) 
) 

) 

) 

) 

) 

3/19/01 



• 

conmon llbles xiiiiF INH ON 

• 
TABLE 3t 

REASONABLE MAXIMUM EXPOSUR£ 

INHALAllON·SPECIFIC INTAKE FACTOR 

CONSTltUCllON WORKER EXPOSURE: INHALA llON OF AIRBORNE CHEMICALS FROM SOIL 

CE.DAR CHEMICAL CORPORA liON, WEST HELENA, ARKANSAS 

EOUAllON 

UNITS 

IFinh • I lnh R • EF ED 

yr 
• 1 I PEF + 1 I VF I + I BW • AT 

kgllcg-<lay m 'lday daptyr 

NONCARCINOGENIC EFFECTS 

Metals 

Aldrin 

Oieldnn 

MelhO.><yd'liOI 

Heptac111or 

Oinoseb 
TO><~ 

3.• -0oc:Noroanll.ne 
Propenol 

1.2 ·Ood'lloroelhane 

Cart>on lelraehlonde 

Chlorolonn 

Melll)'lene c:hlonde 

CARCINOGENIC EFFECTS 

Metals 

Aldnn 

Oietdnn 

MelhOxyehtol' 

HepiiCNOr 

OinOseb 

Toxaphene 

3.• -0ic:hloroaniline 
Propri 

1.2-0icHoroelhane 

c.t>on lenc:Noride 

Chlonlform 
M~c:Noo1de 

3.6eE-11 

36eE-11 

3 56E-11 

356E-11 

356E-11 

356E·11 

356E-11 

356E·11 

356E·11 

2 2•E-05 

• 27E-05 

3 35E-05 

3 81E-05 

5 08E-13 

5 08E-13 

SoeE-13 

508E·13 

s oeE-13 

5 08E-13 

508E-13 

5.08E-13 

508E-13 

3.20E-07 

810E-07 

• 78E-07 

5.18E-07 

. ( 20 60 . I 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . I 20 60 

" ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 

20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 

" I 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . ( 20 60 . I 20 60 

See T- 35 for-- ..:1 tourtel of equetion vwlai>INidentitad as lolowl 

. 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 

. 1 . 1 

• 1 . 1 . 1 

• 1 . 1 . 1 . 1 . 1 . 1 . 1 

m'llcg m' llcg kg dap 

1 32E• OII . NIA I + I 70 385 

132E• OII . NIA I + ( 70 365 
1 32E• OII . NIA I + ( 70 365 

1 32E•09 . 1 NIA I + ( 70 365 

1 32E+OII . 1 NIA I + ( 70 365 

1 32E•OII . NIA ) + ( 70 365 

1 32E•09 . NIA I + ( 70 365 

1 32E•09 . NIA ) + ( 70 365 

1 32E•OII . 1 NIA ) + I 70 365 

1 32E+OII . 2 10E•03 ) + ( 70 385 

1 32E•09 • 1 10E•03 ) + ( 70 365 

1 32E+OII . 1•0E+OO ) + 70 365 

132E+OII . 130E•03 ) + 70 365 

132E+OII . NIA ) + ( 70 . 25,550 

1 32E+09 . NIA ) + ( 70 • 25,550 

132E+OII . 1 NIA ) + ( 70 . 25,550 

1.32E+OII . 1 NIA ) + ( 70 . 25,550 

1 32E• 09 . NIA ) + ( 70 • 25.550 

1 32E• OII . 1 N/A ) + I 70 . 25,550 

1 32E+09 + 1 N/A ) + ( 70 • 25,550 

1 32E+OII • 1 NIA ) + ( 70 . 25.550 

1 32E+OII . 1 NIA ) + ( 70 . 25,550 

1 32E•OII + 1 2 10E+03 ) + ( 70 • 25,550 

132E+OII . 1 110E+03 ) + I 70 . 25.550 

1 32E+OII • 1 1 40E+03 ) + I 70 . 25.550 

1 32E+OII + 1 1 30E+03 ) + ( 70 . 25.550 

IF z Intake hlc:lor ED " Expoue Cllntlon 

IR = Inhalation RMe ET • Expo...-. ...,. 

EF • Expo...-.~ 

1 of 1 

• 
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ExpoS~X~Route 

lngesbon 

Oenn8l 

Scenerio rmetrwne FUiure 

Medium. Sednwlt 

ExpoSift Meci<.m Sediment 

Expo~~n Point Slte 1, 3 
Receptor PopUatiorr Cons1rudlon Wor1<« 

R : ~ 

Paremet« Paramet« eennition 

Code 

IR lngesbon Rate or Sediment 

EF Exposure Frequency 
EO Exposure 0ute11on 

Ft Fraction Ingested lrom Cont.monated SOixce 
CF CaweBJOn F ec:lor 

8W Body Wetghl 

AT · N Avwagtng r orne • Nonc.ancet 

AT · C A""'agong r...,. . Cancer 

SA Skln St.tface Area 

AF Adherence F ec:1or 

ABS Oenn8l Absorpllon F ector 

EF Exposure Frequency 

EO Exposure Durabon 

CF Convwsion Fedor 

8W BodY Wei~t 
A T-N Averaging Tome • Noncancer 

AT.C Averaging nme • Cancer 

RME • Reasonable Maxim<.m Exposure 

CT•CentrltTendency 

rng • mitbgram 

kg • ldtogrwn 

m' .. C1lblc: mel8rS 

em' • lqU8I'e Oltltirnet«< 

• 
TABLE 39 

VAlUES USED FOR OAIL Y INTAKE CAlCULATIONS 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Units RME RME 

Value Rotionala/ 

Rele<enca 

mglday 50 US EPA. 1989 

days/year 60" ConH~VMove asJUI'ni)IIOn 

ye~n 1 ConHIVaiMt assumpllon 

lntleSS 1 ConseiVIIllve as~ 

kglmg 1 OOE-00 Slaytlem 

kg 70 US EPA. 1989 

days 365 US EPA. 1989 

days 25~ US EPA, 1989 

em' 4100 US EPA 1997 

mg~cm• ....... , 1 US EPA. 1995 

unitless C'*'>ocal Speoflc US EPA, 1998 

days/year 60a Conservave assumpllon 

years 1 ConservM~W as~ 

kg/mg 1 OOE-08 Slaystem 

kg 70 US EPA, 1989 

days 365 US EPA, 1989 

days 25.~ US. EPA, 1ge9 

CT CT 

Value Rationale/ 

Referllnce 

50 USEPA. 1997 

2d' ConservaiMt AJJUI'ni)IIOn 

1 Conservative Auumption 

I Conselvnve Assump~~on 

1E-00 SISy-.. 

70 USEPA. 11189 

365 USEPA, 11189 

25.~ USEPA. 1989 

3,600' USEPA. 1997 

00367" USEPA. 1995 

Cllemiaol Speciftc USEPA. 1998 

2d' ConseiVa!Mt~ 

1 Conservative AJ~tion 
lE-06 Sl Syatem 

70 USEPA. 1989 

365 USEPA, 1989 

25.~ USEPA. 11189 

USEPA. 1989 Risk Assessment GuldMol for SupeiUld • Voiii'M I Humin Hell1ll EVIIfuabon Manual (Part A) Interim Anal (USEPA/54011/891002) Washinglon, OC Olllce of Emergency «<Il 

Remedial Raspcne. 
USEPA. 1997 Exllollft Fec:tors ~ washington, OC Olllca ot Emervency «<Il Rameclal Response 

USEPA 1998 USEPA Region 8 Humin Hell1ll MediiJm.Spadftc 5aeMng Lewis, October 
USEPA. 1995 USEPA Region 4· ~ GuldMol to RAGS e.Atetin 3 Expo~~n Assessment Adanta. GA. Olllce of Heallto Assessment · waste Managem;ent Oovosion 

a • ExpoSUI'II 1requency based on penod ollime lhe cona1rudlon wont« Is exposed to c:ontarniMted soil during excavation acllvities 

b . Con- estimate basad on a 1 worloet monf'o par p•lrtquency Value obtained 1rom !toe 0epat1ment of Energy Oek Ridge Resarvebl, Risk Assessment lnlonnlltion System webs~• at 

hllpJirisk,tsd.oml govih0mep8geh11p_tool htm. 

c. 50ih parcantile ll<ln au1ace area basad on exposed hesd (1300 sq em), forearms (1310 sq em) end hands (990 aq, em) 

conmon labia 111114 1 CW SO 1 all 

• 

tnteke Equa•onl 

Model Name 

IF • UBliEiliEEXEOllflliCEl 
(BW)(AT 

IF • !S61!6El1!11SliEEl!EDliCEl 
(BW)(AT 

3119101 



• • 
TABLE 40 

INGESTION-SPECIFIC INTAKE FACTOR 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN SEDIMENT 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IFing = IR )( EF )( 

UNITS kg sediment/kg BW - day mg/day days/year 

NONCARCINOGENIC I 1.17E-071 = ( 50 )( 60 )( 

CARCINOGENIC 1.68E-091 = ( 50 )( 60 )( 

See Table 39 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
ET = exposure time 
EF = exposure frequency 
ED = exposure duration 
Fl = fraction ingested from contaminated source 

common tables.xls/IF lNG CW SO 1 of 1 

ED )( 

years 

1 )( 

J( 

Fl )( CF )+( 
unitless kg/mg 

1 x 1.00E-06 )+( 

x 1.00E-06 )+{ 

IR = ingestion rate 
EF = exposure frequency 
ED = exposure duratnion 
CF = conversion factor 

• 
BW )( AT 
kg days 

70 )( 365 

70 )( 25,550 
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• • 
TABLE41 

DERMAL-SPECIFIC INTAKE FACTOR 
REASONABLE MAXIMUM EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SEDIMENT 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 

UNITS 

NONCARCINOGENIC 
Arsenic 
Chromium 
Aldrin 
Dieldrin 
Toxaphene 
Pentachlorophenol 

CARCINOGENIC 
Arsenic 
Chromium 
Aldrin 
Dieldrin 
Toxaphene 
Pentachlorophenol 

IF denn = ( 
kg sediment/kg BW - day 

2.89E-07 = 
9.63E-08 = 
9.63E-07 = 
9.63E-07 = 
9.63E-07 = 
2.41E-06 = 

4.13E-09 = 
1.38E-09 = 
1.38E-08 = 
1.38E-08 = 
1.38E-08 = 
3.44E-08 = 

AF x ABS 

mg/cm2-event unitless 

4.1E+03 )( )( 3.0E-02 
4.1E+03 )( )( 1.0E-02 
4.1E+03 )( )( 1.0E-01 
4.1E+03 )( )( 1.0E-01 
4.1E+03 )( 1 )( 1.0E-01 
4.1E+03 )( 1 )( 2.5E-01 

4 .1E+03 )( )( 3.0E-02 
4.1E+03 )( )( 1.0E-02 
4.1E+03 )( )( 1.0E-01 
4.1E+03 )( 1 )( 1.0E-01 
4.1E+03 )( 1 )( 1.0E-01 
4.1E+03 )( 1 )( 2.5E-01 

See Table 39 for diefinitions and sources of equation variables idenitified as follows: 
IF = intake factor 
CF =conversion factor 
SA = skin surface area available for contact 

common tables.xls/IF DER CW SO 1 of 1 

x EF x ED 

year 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

days/year 

60 )( )( 

60 )( )( 

60 )( )( 

60 )( )( 

60 )( )( 

60 )( )( 

60 )( 1 X 

60 )( )( 

60 )( )( 

60 )( )( 

60 )( )( 

60 X )( 

ABS = absorption factor 
EF = exposure frequency 
ED = exposure duration 

CF 

kg/mg 

1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 

1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 

}+( 

)+( 
)+( 
)+( 
)+{ 
)+( 
)+( 

)+( 
)+( 
)+( 
)+( 
)+( 
)+( 

BW 

kg 

70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

• 
AT 

days 

365 
365 
365 
365 
365 
365 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
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• 
Elopo...-o R<Ue 

lngeslon 

OenNI 

Scerw1o ~· FuUa 
Medo.m a.....-... 
Ellpoare Mecllnl. a.....-lor 
~eP'*'l P«ched~l« 

Receptor l'oplaton eonm.eton Worbr 
Rectmtcr AI»~ Mil 

P«emeter ,.,..,..... Oeftrllon 

Co<lt 

IR-W lngellon Role of Wei« 

EF ElcpoSU'e Freq.,ency 

EO EJopo...-. !Malon 
ET ElcpoSU'I Time 
ew Boc!yWel"" 

AT-C AveraglrG T1mo (cane«) 
A T-N Avengong Time (Nonconc«) 

SA Sldn Sllface Areo A..._ lor Conlact 
EF Elcposuo Freq.,ency 

EO ElcpoRn t:Ma•on 

Ar-C Avera gong Time (cancer) 
A T-N AveroglrG Time(~) 

PC Oermol P-ly Cons1on1 

ET Elcpos•n nme 

CF CO<Mnlon f IC1clr 

RME • Re11onoclo Mlldrrun Elcpost~e 

CT•C.,....Tondtf1cy 

mg • d!11"' 
kg • IOioVWn 
~·~melon 

an' • ~· centme..-. 
IF • lnllkl IICIOt 
Sl sys- • lrMmllorJII Sys1.em of Uri1s 

• 
TABlE 42 

VAlUES USED FOR OAIL Y INTAKE CAlCUlATIONS 
CEDAR CHEMICAl CORPORATION, WEST HELEN-'. ARKANSAS 

UrW1$ RME RME 
v .. Refonelel 

Rof«once 

rngldoy 001 USEPA. 1997 

do 'fll'llar 60' US EPA. 1989 
yews I Consllf\'IM I U<.fll>lon 

~y 8 USEPA. 1989 
kg 70 US EP"- 1989 

cloys 25.550 US EPA. 1989 
cloys 365 US EPA. 1989 

an' 4 ,100 US EPA. 1992 
doysltar 60" U S EPA. 1989 

yews 1 Conse<WM oU<.fll>lon 

cloys 25.550 US EPA. 1989 
cloys 365 US EPA. 1989 
cm.tr 0-.:.1 specific US EPA. 1996 

hou"sldoy 8 US EPA. 1998 
IJcm' 1 OOE-03 Sl $yslorn 

CT CT 

v .. RetONIIel 
Rof«once 

001 USEPA. 1997 
2fl' ConleMIM AISII11>fon 
1 ConleMitve AISII11>fon 
4' Conle<Wtve Als"'1>ton 
70 USEPA. 1989 

25.550 USEPA. 1989 

365 USEP"- 1989 

3.600' USEPA. 1997 
2d' USEPA. 1989 

I ConleMIIYe As...,..., 

25.550 USEPA. 1989 
365 USEPA. 1989 

Olen'kel Speclfk: USEPA. 1989 
4 USEPA.1989 

100E~ Sl $yslorn 

USEPA 1991 Hl.men He.., E...._.lon M....a. ~ GUdonce . •SIMdord Oo11Ut ElcpoSU'e FoCIQrs,• Wosl*lglon, DC Ol'lk:o of Sold Weste end EmervoncY Response (OSWER DncM 9285 S.03) 

USEPA 1989 Rislc Aslasmonl G-.:. I«~· Vaune I H1.men H_.., E..UOion Meruel (1'«1 A) lnler1m Anal. (EPAI$4011/IIllo002) We"*'CCIon. DC 0111ce of EmervoncY end R-11 Re

USEPA. 1997 ElcpoSU'e Fte1clrs Hencb>ok. WI"*'CCIon. DC Ol'lk:e of Enwvenc'f end Remed81 Response. 

USEPA. 1992 Oormel ElcpoSU'e Assess'IWII: Pr1ncfPes end ,ARJ~celonl - lnler1m Report. WI"*'CCIon. DC. Ol1lce of Res-en end Oevelopmlnl (EPMi00181-91A>118) 
USEP"- 1!1112 Hl.men- E..uot on .......... ~ rudonce "'nnll1rn Oormel Rill<- ru.w.ce.· Drill. Olllce ol SoldWISie end Emergency Response 

USEPA. 1999 EPAR~8HI.menHeelti M~ Sa-*1g l....-. October 

USEP"- 1998 SaiScre«*1gG-.:.' Uss's GJde. 2rd Edlon. Wlsl*lg1on. DC Ol'lk:l of Sold Wisle lndEmorgency Response (NIIetton93554-23) 
USEPA 1995 EPAReglon 4 ~~loRAGS -3 ElcpoSU'eAueslnWII. - . GA.OIIIceofHealt!Aslessmrc - W.Sie M-!11f1*110MIIon 

• - ElcpoSU't rreq.oency- on e. period of tme,. conmdon _.Is llqiOsed 1o ~perched gr....-1or cUing _..,...., IC'Mtes 

• 

tral<o E.-llonl 
Model Name 

COiirG •IIR¥CfKFIVEFVEOI 

(BWMAT) 

COI!rh • (IRXEF)(EDl(1M)+i1ftFH 
(BW~AT) 

b - Conserve.,. estmele blsed on • 1 _,_manti per year lreqJency v ..,. abl8lned from,. Oopettnwtl o1 Energy Ook Ridge R,_.,.lan. Risk As..-W«mel .on Sysl«n -• 11 ~ /klsk l5d om ~genp_IOCI htft 
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• • 
TABLE 43 

INGESTION-SPECIFIC INTAKE FACTOR 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN PERCHED GROUNDWATER 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IF oral = IR )( ET )( EF )( ED BW 

UNITS kglkg-day mglhour hourslday dayslyr yr kg 

NONCARCINOGENIC 1.88E-041 = 0.01 )( 8 )( 60 )( 1 ) + 70 

CARCINOGENIC 2.68E-061 = ( 0.01 )( 8 )( 60 )( 1 + 70 

See Table 42 for definitions and sources of equation variables identified as follows: 

IF = intake factor ED = exposure duration 

IR = inhalation rate CF = conversion factor 

ET = exposure time BW = body weight 

EF = exposure frequency AT = averaging time 

common tables.xlsiiF lNG CW GW 1 of 1 

• 
X AT 

days 

)( 365 

)( 25,550 
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• • TABLE44 
DERMAL-SPECIFIC INTAKE FACTOR 
REASONABLE MIOOMUM EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: OERMAL CONTACT WITH CHEMICAlS IN GROUNDWATER 

EQUATION 
UNITS 

IF derm • ( CF • SA • PC 
cmlhr 

• ET • EF • ED ) + ( BW • AT 
Ukg~ay Ucm' cm2/event hours/day eventslyur years kg days 

NONCARCINOGENIC EFFECTS 

Arsenic 
Barium 
Cadmium 
Chromium 
4,4'-DDT 
alpha-BHC 
2 ,6-Dinitrotoluene 
3,4-Dichloroaniline 
4-Chloroaniline 
bts(2-Chloroelhyf)ether 
D •noseb 
1 ,2-0ichlowethane 
4-Methyt-2-peotanone 
Acetone 
Benzene 
Chloroform 
Methylene chloride 
T richloroelhene 

CARCINOGENIC EFFECTS 

Arsenic 
Barium 
Cadmium 
Chromium 
4,4'-DDT 
alpha-BHC 
1,4-Dichlorobenzene 
2,6-DinHrotoluene 
4-Chloroaniline 
bis(2-Chloroethyf)elher 
Dinoseb 
1 ,2-0ichloroelhane 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Chl9fl)form 
Methylene chloride 
T richloroethene 

7.70E-05 . 
7.70E-05 . 
7.70E-05 . 
7.70E-05 . 
3.31E-02 . 
1.46E-03 . 
1.93E-04 . 
2.39E-03 . 
2.39E-03 . 
1.62E-04 " 
2.16E-03 z 

4.08E-04 " 
2 S.CE-04 " 
4.39E-05 .. 
1.62E-03 . 
6.86E-04 a 

3.47E-04 a 

1 .. 2JE-03 .. 

1.10E-06 . 
1.10E-06 .. 
1.10E-06 . 
1.10E-06 . 
4.73E-04 . 
2.09E-05 . 
6.82E-05 . 
2.75E-06 . 
3.41E-05 . 
2.31E-06 . 
3.08E-05 . 
5.83E-06 • 
3.83E-06 . 
6.27E-07 . 
2.31E-05 • 
9.79E-06 . 
4.9SE-06 . 
1.76E-05 . 

( 1E-03 4100 • 
( 1E-03 • 4100 
( 1E-03 4100 
( 1E-03 4100 • 
( 1E-03 • 4100 • 
( 1E-03 4100 
( 1E-03 4100 
( 1E-03 • 4100 
( 1E-03 4100 
( 1E-OJ 4100 
( 1E-03 4100 
( 1E-03 4100 
( 1E-03 4100 
( 1E-03 4100 • 
( 1E-03 4100 • 
( 1E-03 • 4100 .. 
( 1E-03 • 4100 • 
( 1E-OJ • 4100 • 

( 1E-03 • 4100 • 
( 1E-03 • 4100 • 
( 1E-03 • 4100 • 
( 1E-03 4100 
( 1E-03 • 4100 • 
( 1E-03 • 4100 • 
( 1E-03 • 4100 .. 
( 1E-03 • 4100 • 
( 1E-03 • 4100 • 
( 1E-03 4100 • 
( 1E-03 .. 4100 .. 
( 1E-03 .. 4100 .. 
( 1E-03 .. 4100 
( 1E-03 • 4100 • 
( 1E-03 • 4100 • 
( 1E-03 4100 • 
( 1E-03 • 4100 • 
( 1E-03 " 4100 • 

See Table 42 for definitions and sources of equation variables Identified as follows: 

1.00E-03 • 8 
1.00E-03 • 8 
1.00E-03 8 
1.00E-03 8 
4.30E-01 8 
1.90E-02 8 
2.50E-03 8 
3.10E-02 • 8 
3.10E-02 8 
2.10E-03 8 
2.80E-02 " 8 
5.30E-03 8 
3.30E-03 • 8 
5.70E-04 8 
2.10E-02 8 
8.90E-03 8 
4 SOE-03 • 8 
1.60E-02 " 8 

1.00E-03 • 8 
1.00E-03 • 8 
1.00E-03 " 8 
1.00E-03 • 8 
4.30E-01 • 8 
1.90E-02 • 8 
6.20E-02 
2.SOE-03 • 
3.10E-02 .. 
2.10E-03 • 
2.80E-02 • 
5.30E-03 • 
3.30E-03 • 
5.70E-04 " 
2.10E-02 • 
8.90E-03 
4.SOE-03 • 
1.60E-02 " 

IF • intake factor EF • exposure frequency 
CF • conversion factor ED • exposure duration 
SA • skin surface area available for contact BW • body weight 
PC • permeability constant AT • averaging lime 

1 of' 

• 60 ) + ( 70 • 365 
• 60 • ) + ( 70 • 365 

60 • ) + ( 70 • 365 
• 60 • ) + ( 70 .. 365 

60 .. ) + ( 70 .. 365 
60 .. ) + ( 70 • 365 

• 60 • ) + ( 70 • 365 
60 .. ) + ( 70 .. 365 
60 ) + ( 70 • 365 
60 • ) + ( 70 • 365 

• 60 " ) + ( 70 " 365 
60 • ) + ( 70 • 365 
60 ) + ( 70 • 365 
60 ) + ( 70 • 365 
60 " ) + ( 70 • 365 
60 ) + ( 70 • 365 

" 60 • ) + ( 70 " 365 

• 60 • ) + ( 70 • 365 

• 60 ) + 70 . 25,550 
• 60 • ) + 70 " 25,550 

• 60 • ) + 70 • 25,550 
• 60 • ) + 70 • 25,550 

• 60 • ) + 70 • 25,550 
60 • ) + 70 • 25,550 
60 ) + 70 • 25,550 

• 60 • ) + 70 • 25,550 
60 • ) + 70 • 25,550 
60 • ) + 70 • 25,550 

• 60 ) + 70 • 25,550 

• 60 • ) + 70 • 25,550 

• 60 ) + 70 • 25,550 
60 ) + 70 • 25,550 

• 60 • ) + 70 " 25,550 
• 60 ) + 70 " 25,550 

• 60 ) + 70 " 25,550 

• 60 • ) + 70 • 25,550 

• 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
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xposure Rout 

Ingestion 

lnhalahon 

Dermal 

fScenar!o T1meframe Future 
Medium Soil 
~xposure Medium· Sulface Soil 
Exposure Point SHes 1. 2. 3, 5. 6, 8, 9 
Receptor Population: SHe Worker 
Receptor AQe. Adutt 

Parameter Parameter Definition 
Code 

IR..S Ingestion Rate of Soil 
EF Exposure Frequency 

ED Exposure Duration 

Fl source 
CF Corwersion Factor 

BW BodyWe1ght 
AT-C Avera91ng Ttme (Cancer) 
A T-N Averagtng Time (Noncancer) 

lnR..S Inhalation Rate of So1l 
EF Exposure Frequency 
EO Exposure Duration 
BW BodyWe1ght 

AT..C Averag1ng Time (Cancer) 
A T-N Averag1ng Time (Noncancer) 

PEF Par1JCulate Em1ss1on Factor 

VF VolatlhZatJOn Factor 

EF Exposure Frequency 

EO Exposure Duration 
CF Corwersion Factor 

SA Skin Surface Area Available lor Contact 

ABSd Dermal Absorption Factor 

AF SoU-tO..Skin Adherence Factor 

AT..C Averaging Time (Cancer) 
AT-N Averaglna nme (Noncancerl 

RME = Reasonable Maximum Exposure 
CT =Central Tendency 
mg = milligrams 

kg = kilograms 

m
3 = cubic meters 

cm2 = square centimeters 

• 
TABLE 45 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Units RME RME CT 
Value Rationale/ Value 

Reference 

mglday 50 USEPA, 1989 50 
days/year 250 USEPA, 1989 250 

years 25 USEPA, 1989 66 

unrtless 1 Conservative assumption 0 1 

kglmg 1E-06 51 system 1E-06 

kg 70 USEPA, 1989 70 
days 25,550 USEPA, 1989 25,550 
days 9 ,125 USEPA. 1989 2 ,409 

m3/day 20 USEPA. 1989 11 3 
days/year 250 USEPA, 1989 250 

years 25 USEPA, 1989 66 

kg 70 USEPA. 1989 70 

days 25,550 USEPA, 1989 25,550 
days 9,125 USEPA, 1989 2,409 

m3/kg 1 32E+09 USEPA, 1996 1 32E+09 

m31kg Chemical specific USEPA, 1998 Chemical SpecifiC 

days/year 250 USEPA, 1989 250 
years 25 USEPA. 1989 66 
kglmg 1E~6 51 system 1E-06 

cm2 4,100 USEPA, 1997 3 ,600 

unffless Chemical specifiC USEPA, 1998 Chemical Specific 

mg/cm2-event 1 USEPA, 1995 0 .0367 

days 25,550 USEPA, 1989 25,550 
davs 9125 USEPA 1989 2,409 

• 

CT Intake Equation/ 
Rationale/ Model Name 
Reference 

USEPA, 1989 COl lng " (IRI!Cfi!FII!EFJ!EDI 
USEPA, 1989 (BW)(Al) 
USEPA, 1989 

ConservatiVe AssumptiOn 
51 System 

USEPA, 1989 
USEPA, 1989 
USEPA, 1989 

USEPA. 1997 COIInh = (IR)(EF)(ED)[(1NF)+(1/PEF)) 
USEPA, 1989 (BW)(AT) 
USEPA, 1997 

USEPA, 1989 
USEPA, 1989 
USEPA, 1989 

USEPA, 1996 

USEPA, 1998 

USEPA, 1998 COl derm = (CF){~Aj(AFl{ABSdl{!;F}(!;Dl 
USEPA, 1997 (BW)(AT) 

Sl System 

USEPA, 1997 
USEPA, 1998 

USEPA, 1997 

USEPA, 1989 
USEPA, 1989 

USEPA. 1989. Risk Assessment Guidance for Supelfund. Volume 1: Human Health Evaluation Manual (Part A) Interim Final (EPA/540/1/89/002) Washington, DC OtfJCe of Emergency and Remedial Response 

USEPA. 1997 Exposure Factors Handbook. Washington, DC. OtfJCe or Emergency and Remed1al Response. 
USEPA. 1996 SoU Screening Guidance: User's Guide. 2.nd Edition Washington, DC OtfJCe of Solid Waste and Emergency Response (Publication 9355 4-23) 
USEPA. 1998 EPA Region 6 Human Heatth Medium-SpecifiC Screening Lewis October. 
USEPA. 1995 EPA Region 4 · Supplemental Guidance to RAGS· Bulletin 3 Exposure Assessment Atlanta, GA Office of Hea.lth Assessment · Waste Management 0Ms10n 
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• 
EQUATION 
UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• TABLE 46 
INGESTION-SPECIFIC INTAKE FACTOR 

SITE WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR )( EF )( ED )( Fl )( CF 
kg/kg-day mg/day days/yr yr unitless kg/mg 

4.89E-071 = 50 )( 250 )( 25 )( 1 )( 1.00E-06 

1.75E-071 = ( 50 )( 250 )( 25 )( 1 )( 1.00E-06 

See Table 45 for definitions and sources of equation variables identified as follows: 
IF = intake factor IR = ingestion rate 
AT = averaging time EF = exposure frequency 
BW = body weight ED = exposure duration 
Fl = fraction ingested CF = conversion factor 

common tables.xls/IF lNG SW 1 of 1 

• 
+ BW )( AT 

kg days 

) + 70 )( 9,125 

~ 70 )( 25,550 
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• • TABLE47 
DERMAL-SPECtFIC INTAKE FACTOR 

SITE WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 

UNITS 

IF derm = ( SA x AF )X( ABS 

unltless 
)x( EF )x( ED )x( 

kg/kg-day cm2/event mglcm2 -event events/year years 

NONCARCINOGENIC 
Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3, 4-Dichloroanihne 
Dinoseb 
Propan1l 
Toxaphene 
1,2-Dichloroethane 

CARCINOGENIC 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3, 4-Dichloroanihne 
Dinoseb 
Propanil 
Toxaphene 
1,2-Dichloroethane 

1.20E-06j = 

4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 
4.01E-06 = ( 

4.30E-07j = 

1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 
1.43E-06 = 

4100 )( )( 

4100 )( 1 )( 

4100 )( 1 )( 

4100 )( 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 X 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 X 1 )( 

4100 )( 1 X 

4100 X 1 X 

4100 X 1 )( 

4100 X 1 )( 

4100 )( 1 )( 

See Table 45 for definitions and sources of equation variables identified as follows: 

3E-02 )( 250 

1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 

3E-02 )( 250 

1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 )( 250 
1E-01 X 250 
1E-01 )( 250 
1E-01 X 250 
1E-01 )( 250 
1E-01 )( 250 

IF = intake factor ASS = absorption factor 
CF = conversion factor EF = exposure frequency 
SA = skin surface area available for contact ED = exposure duration 
AF = soil to skin adherence factor BW = body weight 

AT = averaging time 

common tables.xls/IF DER SW 1 of 1 

)( 25 

)( 25 
)( 25 
)( 25 
X 25 
X 25 
X 25 
X 25 
)( 25 
)( 25 

)( 25 

X 25 
X 25 
)( 25 
X 25 
)( 25 
X 25 
)( 25 
)( 25 
)( 25 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

X 

)( 

)( 

)( 

)( 

CF 
kglmg 

1E-06 

1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 

1E-06 

1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 
1E-06 

• 
) + ( BW )x( 

kg 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 X 

) + 70 )( 

) + 70 X 

) + 70 )( 

) + 70 X 

) + 70 X 

) + 70 )( 

) + 70 X 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

) + 70 )( 

AT 

days 

9,125 

9,125 
9,125 
9,125 
9,125 
9,125 
9,125 
9,125 
9,125 
9,125 

25,550 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 
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• 
EQUATION 

UNITS 

NONCARCINOGENIC EFFECTS 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3, 4-0ichloroanihne 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

CARCINOGENIC EFFECTS 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3,4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

• TABLE48 
INHALATION-SPECIFIC INTAKE FACTOR 

SITE WORKER EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IFinh • IR • EF • ED • 1 PEF 
m3/kg 

+ 1 VF 
m3/kg kg/kg-day m3/day days/yr yr 

1.48E-10 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 

1.48E-10 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
1.48E-10 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
1.48E-10 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
1.48E-10 = 20 )( 250 )( 25 X 1.32E+09 + 1 N/A 
1.48E-10 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
1.48E-10 20 )( 250 X 25 X 1.32E+09 + 1 NIA 
1 4BE-10 = 20 X 250 )( 25 )( 1.32E+09 + 1 N/A 
1.48E-10 20 X 250 )( 25 X 1.32E+09 + 1 N/A 
9.32E-05 = 20 )( 250 )( 25 )( 1.32E+09 + 1 2.10E-+03 

5.29E-11 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 

5.29E-11 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
5.29E-11 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
5.29E-11 20 )( 250 )( 25 )( 1 1.32E+09 + 1 I N/A 
5.29E-11 = 20 )( 250 )( 25 )( 1 1.32E+09 + 1 I N/A 
5.29E-11 20 X 250 )( 25 )( 1.32E+09 + N/A 
5.29E-11 = 20 )( 250 )( 25 )( 1.32E+09 + N/A 
5.29E-11 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
5.29E-11 = 20 )( 250 )( 25 )( 1.32E+09 + 1 N/A 
3.33E-05 = 20 )( 250 )( 25 )( 1.32E+09 + 1 2.10E-+03 

See Table 45 for definitions and sources of equation variables identifted as follows: 
IF = Intake factor 
IR = Inhalation Rate 
E F = Exposure frequency 
ED= Exposure duration 
ET = Exposure time 

common tables.xls/IF INH SW 1 of 1 

PEF =Particulate emission factor 
VF = Volatilization factor 
BW = Body weight 
AT = Averaging time 

• 
) + ( BW • AT 

kg days 

) + 70 )( 9,125 

) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 
) + ( 70 )( 9,125 ) 

) + 70 )( 25,550 

) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
) + ( 70 )( 25,550 ) 
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• 

Exposure Route 

Ingestion 

lnhatabon 

Dermal 

Scenario Timeframe. Future 
Medium Soli 

Exposure Medium: Surface Soil 
Exposure Point Sites 1, 2. 3, 4, 5, 6, 8. 9 

Receptor Population Trespasser 

Receptor Age Adolescent 

Parameter Parameter Definition 

Code 

IR·S Ingestion Rate of Soil 
EF &posure Frequency 

EO Exposure Duration 
Fl FractJon Ingested from contaminated source 
CF Conversion Factor 
BW BodyWetght 

AT.C Averagtng Ttme (Cancer) 
AT·N Averagtng Ttme (Noncancer) 

lnR·S InhalatiOn Rate ol Sool 
EF Exposure Frequency 

EO Exposure Duration 

BW BodyWetghl 
AT·C Averagtng Ttme (Cancer) 

AT·N Averagtng T'tme (Noncancer) 
PEF Particulate Emission Factor 
VF Volatilization Factor 

EF Exposure Frequency 

EO Exposure Duration 

CF Conversion Factor 
SA Skin Surface Area Available for Contact 

ABSd Dermal Absorption Factor 
AF Soil-to-Skin Adherence Factor 

AT.C Averaging Time (Cancer) 
AT·N Averaging Time {Norteancer) 

RME = Reasonable Maximum Exposure 

CT = Cenlrai Tendency 

mg = mrtllgrams 
kg = kilograms 

m1 = cubic meters 

em'= square centimeters 

• 
TABLE 49 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Units RME RME CT 
Value Rationale/ Value 

Reference 

mglday 50 U.S EPA. 1989 50 
days/year 5.2 Conservative assumption 26 

years 10 Conservative assumpbon 10 

unitless 1 Conservative assumption 01 
kg/mg 1E·06 Sl system 1 OOE·06 

kg 45 US EPA. 1989 45 
days 25,550 US EPA. 1989 25,550 
days 3,650 US EPA. 1989 3.650 

m1/day 20 US EPA. 1989 11 3 
days/year 52 Conservabve assumption 26 

years 10 Conservative assumption 10 

kg 45 U.S. EPA. 1989 45 
days 25550 US. EPA. 1989 25,550 

days 3650 US EPA. 1989 3,650 
m11kg 1 32E+09 U.S. EPA. 1996 1.32E+09 
m'lkg Chemical specifiC U.S. EPA. 1998 Chemical SpecifiC 

days/year 52 Conservative assumption 26 
years 10 Conservative assumption 10 

kglmg 1E-06 Sl system 1 OOE-06 
em' 4100 US. EPA. 1997 3,600 

unitless Chemical specific US EPA. 1998 Chemical SpecifiC 

mglcm1 -event 1 U.S. EPA, 1995 00367 

days 25,550 US. EPA. 1989 25,550 
days 3650 U.S. EPA. 1989 3,650 

• 

CT lntllke Equation/ 
Rationalel Model Name 
Reference 

US EPA. 1989 COt lng = URl!CFl!Fil!EFl!EOl 
Conservative assumption (BW)(AT) 
Conservative assumption 
Conservative assumption 

S1 system 

U.S EPA. 1989 

US EPA. 1989 
U.S EPA. 1989 

US EPA. 1989 COt lnh = (1Rllill!~l((11VF}!(11f!;_F)J 

Conservative assumption (BW)(AT) 

Conservative assumption 

US EPA. 1989 

US EPA. 1989 

US EPA, 1989 

U.S. EPA. 1996 
US. EPA, 1998 

Conservative assumption COt derm • !!:<fl!SAHAFHA~H!;EU!;Ql 
Conservative assumption (BW)(AT) 

S1sys1em 

U.S EPA. 1997 
U.S EPA, 1998 

US. EPA, 1995 

US EPA. 1989 
U.S. EPA. 1989 

USEPA. 1989. Risk Assessment Guidance for Superfund· Volume I. Human Health Evaluation Manual (Part A) Interim Final (US EPN54011/89/002) Washington. DC Office ol Emergency and Remedial Response 

USEPA. 1997 Exposure Factors Handbook. Washington. DC Office ol Emergency and Remedial Response. 
USEPA. 1996. Soil Screening Guidance: Uset's Guide. 2nd Edition. Washington, DC Office ol Solid Waste and Emergency Response (Publication 9355 4·23) 

USEPA 1998 US EPA Region 6 Human Health Medium-SpecifiC Screening Levels October. 

USEPA. 1995 US EPA Region 4 Supplemental Guidance to RAGS· Bulletin 3 Exposure Assessment Atianta, GA. Olftce ol Health Assessment · Waste Management 0Ms100 
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• 
EQUATION 
UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• 
TABLE 50 

INGESTION-SPECIFIC INTAKE FACTOR 
TRESPASSERNISITOR EXPOSURE: INGESTION OF CHEMICALS IN SOIL AND DUST 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR )( EF )( ED )( Fl )( CF ) + 
kg/kg-day mg/day days/yr yr Unltless kg/mg 

1.58E-07l = 50 )( 52 )( 10 )( 1 X 1.00E-06 ) + 

2 .26E-08 l = 50 X 52 X 10 )( 1 X 1.00E-06 ) + 

See Table 49 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
AT = averaging time 

BW = body weight 
Fl = fraction 1ngested 

common tables.xls/IF lNG TP 1 of 1 

IR =ingestion rate 
EF = exposure frequency 

ED = exposure duration 
CF = conversion factor 

• 
( BW )( AT 

kg days 

45 )( 3,650 

45 )( 25,550 
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• • 
TABLE 61 

DERMAL-SPECIFIC INTAKE FACTOR 

TRESPASSERMSITOR EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 

UNITS 

NONCARCINOGENIC 

Arsenic 

Aldrin 

DM!Idnn 

Heptachlor 

Methoxychlor 

3. -4-0ichloroan~llle 

Otnoseb 
Propani 

Toxaphene 

1, 2-0ochloroethane 

CARCINOGENIC 

Arsenic 

Aldrin 

Dieldrin 
Heptachlor 

Methoxychlor 

3,-4-0ichloroanline 

Oinoseb 

Propanil 

Toxaphene 

1.2-0ichloroelhane 

IF denn • ( 

kg/kg .. y 

3.89E-071 • 

1 30E-06 

1 30E-06 

1 30E-06 

1.30E·06 

1 JOE-06 

1 JOE-06 

1 30E-06 

1 JOE-06 

1 JOE-06 

"' ( 

( 

( 

( 

( 

( 

( 
,. ( 

( 

5 56E..oel " 

1,85E-07 

1.85E-07 

1.85E-07 

1.85E-07 

1.85E-07 

1.85E-07 

1.85E-07 

1.115E-07 

1.85E-07 

= ( .. ( 

.. ( 

.. ( . ( 

( . ( 

.. ( 

( 

SA 

em• 

4100 

-4100 

4 100 

-4100 

-4100 

-4100 

-4100 

4100 

-4100 

4100 

-4100 

4100 

-4100 

4100 

4100 

-4100 

4100 

4100 

-4100 

4100 

" AF " 
mglcm• -event 

10 

1.0 

10 

• 1.0 " 
10 

10 " 
10 • 
10 

10 • 
10 

1.0 • 

" 1.0 

1.0 • 
" 1.0 " 

1.0 • 
1.0 " 

X 1.0 • 
X 1.0 " 
• 1.0 " 
• 1.0 " 

See Table -49 for definitions and sources of equation wri8bles identified ., follows: 

IF = intake factor 

CF = conversion f8Ctor 

SA • akin surface ere. eva~able for cont.ct 

AF " soil to akin adherence factor 

ABS • 

unltle .. 

3 OOE-02 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

1 OOE-01 

3.00E-02 

1.00E-01 X 

1.00E-01 X 

1.00E-01 " 
1.00E-01 X 

1.00E-01 " 
1.00E-01 

1.00E-01 " 
1.00E-01 " 
1.00E-01 " 

EF 

events/year 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

52 

ABS = ebtorPtion factor 

EF = exposure frequency 

ED • e xposure duration 

BW = body weight 

AT = averaging time 

• ED • 
y .. ,. 

10 

10 " 
10 " 

• 10 • 
10 " 
10 • 

• 10 

• 10 

10 

10 

10 • 

• 10 X 

• 10 X 

10 X 

10 X 

X 10 " 
• 10 X 

• 10 • 
• 10 • 
• 10 • 

common t.blea.xla/IF DER TP 1 of 1 

CF 

kg/mg 

1.00E-06 

1.00E· 06 

1 OOE-06 

1.00E-06 

1 OOE-06 

1.00E-06 

1 OOE-06 

1 OOE-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

I + ( BW • 
kg 

I + 45 " 

I + -45 • 
I + -45 • 
I + -45 

I + -45 

I + -45 " 
) + -45 

I + 45 " 
I + -45 • 
I + -45 • 

I + 45 " 

I + 45 " 
I + -45 • 
I + 45 " 
I + 45 X 

I + -45 • 
) + 45 X 

I + 45 • 
I + -45 • 
) + 45 • 

• 

3,650 

3,650 

3,650 

3,650 

3,650 

3,650 

3,650 

3,650 

3,650 

3,650 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 
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• • 
TABLE 52 

INHALA TION.SPECIFIC INTAKE FACTOR 

TRESPASSERNISITOR EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 

UNITS 

IFinh • ( lnh R • EF 

kg/kg-day m'lday daytJyr 

NONCARCINOGENIC EFFECTS 

Arsenic I 480E-11 I= 

Aldrin 

Dieldrin 

Heptachlor 

Methoxychlor 

3,<1-Dichloroamhne 

Dlnoseb 

Propanil 

Toxaphene 

1.2-Dichloroethane 

.C.SOE-1 1 = 
<I SOE-11 

.C.SOE-11 

.C.SOE-11 

<4 SOE-11 

.C.SOE-11 

.C.SOE-11 

<4 SOE-11 

3 02E-05 

CARCINOGENIC EFFECTS 

Arsenic I 685E-12 I= 

Aldrin 6 85E-12 = 

Dteldrin 6 85E-12 = 

Heptachlor 6.85E-12 = 

Methoxychlor 6.85E-12 = 

3, <1-Dichloroaniline 6.85E-12 = 

Olnoseb 6.85E-12 = 

Propanil 6.85E-12 = 

Toxaphene 6.85E-12 = 
1,2-Dichloroethane <4.31E-06 = 

20 • 52 

20 • 52 

20 52 

20 52 

20 52 

20 52 

20 52 

20 52 

20 52 

20 52 

20 52 

( 20 . 52 

( 20 • 52 

( 20 . 52 

( 20 • 52 

( 20 • 52 

( 20 • 52 

( 20 • 52 

( 20 • 52 

( 20 • 52 

• 

• 

• 

• 

• 
• 
• . 
• 
• 
• 
• . 
• 

See Table 49 for definitions and sources of equation variables Identified as follows: 

IF= Intake factor 

IR = Inhalation Rate 

EF = Exposure frequency 

EO 

yr 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

• 1 I PEF + 1 I 
m'lkg 

• 1 1.32E+09 + 1 

• 1 1.32E+09 + 1 

• 1 1.32E+09 + 1 

• 1 1 32E+09 + 1 

• 1 1.32E+09 + 1 . 1 1.32E+09 + 1 

• 1 1.32E+09 + 1 

• 1 1.32E+09 + 1 . 1 1.32E+09 + 1 . 1 1.32E+09 + 1 

• 1 I 1 32E+09 + 1 I 

• 1 I 1 32E+09 + 

• 1 I 1.32E+09 + . 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

• 1 I 1.32E+09 + 

ED= Exposure duration 

ET = Exposure lime 

1 I 

1 I 

1 I 

1 I 

1 I 

1 I 

1 I 
1 I 

1 I 

VF 

m'lkg 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NJA 

NIA 

2 10E+03 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

2.10E+03 

PEF = Particulate Emission Factor 

VF= Volatilization Factor 
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) + ( BW • 
kg 

) + <45 • 
) + <45 • 
) + <45 • 
) + <15 • 
) + <15 • 
) + <15 

) + <45 • 
) + <15 

) + <15 

) + <45 • 

) + ( <45 

) + ( <45 • 
) + ( <45 • 
) + ( <45 . 
) + ( <45 • 
) + ( <15 • 
) + ( <15 . 
) + ( <45 • 
) + ( <15 . 
) + ( <45 • 

AT 

daya 

3,650 

3,650 

3,650 

3,650 

3,850 

3,650 

3,650 

3,650 

3,650 

3,650 

25 550 

25,550 

25.550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

• 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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Expos\n Route 

Ingestion 

Oennal 

Sc8nano rome~rWne· Fulln 
M~o.m· Sediment 

Ellposure Medol.m Sedlmenl 

EJopoue Poinl. Site 1, 3 

Reoep10< Popylation Trespas
RececiOr Aae: Adoletcent 

Parameter P...meter Oellnllon 

Code 

IR Ingestion Rate o1 Sedi"*11 
ET EJq)osure Time 

EF Exposure Frequency 

EO Exposure Ourellon 

Fl Fracllon lngeslecl from Conlemonalecl Source 
CF Colwenoon Factor 

9W BoclyWetgl>l 

AT · N AY8<8gtng Tome . Noncencer 

AT - C "-119"'11 r.,. - Cancer 

SA Sl<ln Sl.ltfece Area 
AF AclheronceFector 

A8S 0ennet Absorp~ton F ector 

EF Exposure Frequency 

EO Exposure O..abon 

CF ConYenoon Factor 

9W 9ocly 'Neigh~ 

A T-N A~ Time - Noncancer 

AT.C Av.agong Time - Cencer 

RME • Reasonellle Mllldmum Exposure 

CT • Cennl Tendency 
mg • milllgrems 
kg • kJogrems 

m• • a.«11c meters 
w • square cenlirneterl 

• 
TABLE 53 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
CEDAR CHEMICAL CORPORATION. WEST HELENA. ARKANSAS 

Units RME RME 

Velue Rationale/ 
Reference 

~y 50 US EPA. 1989 
hOU~cley 2 Conserva~ve usl.W11J)IIOn 

cleyl/)'1181 52 Conservabve ull.W11J)IIOn 
yews 10 ConMtVative auumpllon 

urvllen 1 ConJerveelve auumpllon 

kglmg 1E.QI 51 system 
kg •s US EPA. 1989 

clays 3650 US EPA. 1989 
cleys 25,550 US EPA. 1989 

an' • • 100 US EPA. 1997 
mg.tan' -<lvenl 1 US EPA. 1995 

~Its I Cl1efnigj Spogftc US EPA. 199$ 

cleylfl'- 52 Conserva!IY8 asslA'!lllllon 
years 10 Con-euumplion 
kglmg 1E.QI Sl System 

kg •s U S. EPA. 1989 
cleys 3,850 US EPA. 1989 
cleys 25,550 US EPA. 1989 

CT CT 
Veloe Ratlonelel 

Ref.......,. 

50 US EPA. 1989 
2 Conselv8~ve assl.mption 

26 ConN~Vative asounplion 
10 Conselv8tive aul.mption 

01 Conservati'l8 ust.mptlon 
1 OOE.QI Sl syslem 

•s US EPA. 1989 

3650 US EPA. 1989 
25550 US EPA. 1989 

3,600 -
00367 -

Cllen'igl Specific -
26 -
10 -

1 OOE.QI -
.s -

3650 -
25550 -

USEPA. 1989 Risk ASHumenl GUclance for Superllrd- Volume I Ho.m.n Heelll Evelurion Manual("*! A) Interim F"tnal (USEPA/5<4011189r002) washington. DC Otllce of Ernervency and Remedial Response 
USEPA 1997 Ellposure Fec:IOfS Honclbook. WasNngton, OC Otllce of Enwgenc:y and Remec .. l Raaponse. 
USEPA. 11198 USEPA Region 61bnan Helllh Medium-Specillc ScrMring lewis October 

USEPA 1995 USEPA Regoon • ~ GUdanc:e 10 RAGS. &telin 3 Ellposure Assessment. Allanla, GA. Olllce of He8llh Assestmene- W.Sie M~ Oi111sion 

common 181>1es ldt/• 1 TP SO 1 oil 

• 

lntat<e Equallonl 

Model Name 

IF • IIB~EI~EEMEQMEil!CD 
(BW)(AT) 

I~ • IS6l!AEli68SliEEliEQIICEl 
(BW)(AT) 
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TABLE 54 

INGESTION-SPECIFIC INTAKE FACTOR 
TRESPASSER EXPOSURE: INGESTION OF CHEMICALS IN SEDIMENT 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IF lng = ( IR )( ET )( 

UNITS kg sediment/kg BW - day mg/day hours/day 

NONCARCINOGENIC 3.17E-071 = ( 50 )( 2 )( 

CARCINOGENIC 4.52E-08l = ( 50 )( 2 )( 

See Table 53 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
ET = exposure time 
EF = exposure frequency 
ED = exposure duration 
Fl = fraction ingested from contaminated source 

common tables.xls/IF lNG TP SO 1 of 1 

EF )( 

days/year 

52 )( 

52 )( 

ED )( Fl )( 

years unitless 

10 )( )( 

10 )( )( 

IR = ingestion rate 
EF = exposure frequency 
ED = exposure duratnion 
CF =conversion factor 

• 
CF )+( BW )( AT 

kg/mg kg days 

1E-06 )+( 45 )( 3,650 

1E-06 )+( 45 )( 25,550 
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TABLE 55 

DERMAL-SPECIFIC INTAKE FACTOR 
TRESPASSER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SEDIMENT 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF denn = ( EQUATION 

UNITS kg sediment/kg BW • day 

NONCARCINOGENIC 
Arsenic 
Chromium 
Aldrin 
Dieldrin 
Toxaphene 
Pentachlorophenol 

CARCINOGENIC 
Arsenic 
Chromium 

Aldrin 
Daeldnn 
Toxaphene 
Pentachlorophenol 

3.89E-07 = ( 
1.30E-07 = ( 
1.30E-06 = ( 
1.30E-06 = ( 
1.30E-06 = ( 
3.25E-06 = ( 

5.56E-08 = 
1.85E-08 = 
1.85E-07 = 
1 85E-07 = 
1.85E-07 = 
4.64E-07 = 

IC AF 

mg/cm2-event 

4.1E+03 IC 1 )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

4.1E+03 )( )( 

See Table 53 for diefinitions and sources of equation variables idenitified as follows: 
IF = intake factor 
CF = conversion factor 
SA = skin surface area available for contact 

common tables.xlsiiF DER TP SO 

ABS IC EF IC ED 

year unltless days/year 

3.0E-02 )( 

1.0E-02 )( 

1.0E-01 IC 

1.0E-01 )( 

1.0E-01 )( 

2.5E-01 )( 

3.0E-02 )( 

1.0E-02 )( 

1.0E-01 )( 

1.0E-01 )( 

1.0E-01 )( 

2.5E-01 )( 

1 of 1 

52 IC 10 
52 )( 10 
52 )( 10 
52 )( 10 
52 )( 10 
52 )( 10 

52 )( 10 
52 IC 10 

52 )( 10 
52 )( 10 
52 )( 10 
52 )( 10 

ABS = absorption factor 
EF = exposure frequency 
ED = exposure duration 

IC 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

CF 

kg/mg 

1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 
1.E-06 

1.E-06 
1.E-06 

1.E-06 
1.E-06 
1.E-06 
1.E-06 

)+( 

)+( 
)+( 
)+( 
)+( 
)+( 
)+( 

)+( 
)+( 
)+( 
)+( 
)+( 
)+( 

BW 

kg 

45 
45 
45 
45 
45 
45 

45 
45 

45 
45 
45 
45 

IC 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

• 
AT 

days 

3,650 
3,650 
3,650 
3,650 
3,650 
3,650 

25,550 
25,550 

25,550 
25,550 
25,550 
25,550 

) 
) 

) 
) 

) 
) 

) 
) 

) 
) 

) 
) 
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• 
Scenario Tlmeframe: Future 

!Mectlum: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Alluvial Groundwater 

Receptor Population: Offsite Agricuhural Wortcer 
Receptor Age: AduH 

Exposure Route Parameter 

Code 

Parameter Definition 

lnhalalion• IR-A Inhalation Rate of Air 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Noncancer) 

RME = Reasonable Maximum Exposure 

CT • Central Tendency 

mg " milligrams 

kg • kilograms 

m' • cubic meters 

cm2
" square centimeters 

IF c Intake factor 

• 
TABLE 56 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Units RME USEPA, RME CT 

Value Rationale/ Value 

Reference 

m'lhr 0.83 USEPA,1991 0.83 

days/year -4-4.6 CES, 1999 ..... 6 

years 25 USEPA, 1989 25 

hours/day .. Conservative Assumption 2 
kg 70 USEPA. 1989 70 

days 25550 USEPA, 1989 25550 

days 9125 USEPA, 1989 9125 

CT 

Rationale/ 
Reference 

USEPA,1991 

CES,1999 

USEPA, 1989 

Conservative Assumption 

USEPA. 1989 

USEPA. 1989 

USEPA. 1989 

a • Inhalation of Groundwater While Showering intake factor calculated in accordance with Technical Memorandum Guidance on Estimating Exposure t.o VOCs During Showering, (USEPA, 1991). 

• 

Intake Equation/ 

Model Name 

IF inh • ORICEf)CEDI 

(BW)(AT) 

USEPA. 1991 . Human Health Eva.luatlon Manual, Supplemental Guidance: "Standard Oefaun Exposure Factors." Washington, DC. Ofllce of Solid Waste and Emergency Response. (OSWER Directive 9285.6-03). 

CES, 1999. Phone cornmunlcallon with Jerry Williams of the Phillips County Cooperative Eldension Service, July, 1999. 

USEPA. 1989. Risk Assessment Guidance for Superfund -Volume l: Human Health Evaluation Manual (Part A) Interim Final. (EPA/5<40/1/89/002). Washington, DC. Office ot' Emergency and Remedial Response. 

US EPA. 1997. Exposure Factors Handbooll. Washington, DC. Ofllce of Emergency and Remedial Response. (EPA/60018-891043). 

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications~nterim Report. Washington, DC. Offoce of Research and Development. (EPA/60018-91/0118). 

USEPA. 1998. EPA Region 6 Human Heahh Medium-SpecifiC Screening Levels. October. 

US EPA. 1996. Soil Screening Guidance: User's Guide. 2nd Edi1ion. Washington, DC. OffiCe of Sofid Waste and Emergency Response. (Publication 9355 4-23). 

USEPA. 1995. EPA Region <4: Supplemental Guidance to RAGS: Bulletin 3. Exposure Assessment. Atlanta, GA. OfriCe of Heahh Assessment - Waste Management Division. 
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TABLE 57 

INHALATION-SPECIFIC INTAKE FACTOR 

OFFSITE AGRICULTURAL WORKER EXPOSURE: INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS FROM GROUNDWATER 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 
UNITS 

NONCARCINOGENIC EFFECTS 

CARCINOGENIC EFFECTS 

IFinh 
m3/kg-day 

S.BOE-03 

2.07E-03 

= 

= 

See Table 56 for definitions and sources of equation variables Identified as follows: 

IF = Intake factor 

IR = Inhalation Rate 

EF = Exposure frequency 
ED = Exposure duration 
ET = Exposure time 

common tables.lds/IF INH OAW 

IR 
m3/hour 

0.83 

0.83 

1 of 1 

IC EF IC ED IC ET + BW IC 

days/yr yr hr/day kg 

• 44.6 • 25 " 4 + 70 • 

44.6 25 .. 4 + 70 • 

• 
AT 

days 

9,125 

25,550 
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TABLE 58 

NON-CANCER TOXICITY DATA - ORALIDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

ChemiCal Chronic/ Oral RIO Oral RIO Oral to Dermal Adjusted Units Pnma!Y Combined Sources ol RIO OatesoiRtO 

ol Potential Subctlronic Value Unfts Adjustment Factor Dermal Target Uncertainty/Modifying Target Organ Target Organ (3) 

Concern RIO Organ Factors 

Arsenic Chronic 30E-04 mglkg-day 1 3 OE-04 mglkg-day Skin 3/1 IRIS 06/01195 

Arsenic Subchromc 3.0E-04 mglkg-day 1 3 OE-04 mglkg-day Skin 3 HEAST 07/01197 

Chromium VI Chronic 3 OE-03 mglkg-day 02 6 OE-04 mglkg-day NOAEL 30013 IRIS 09/03198 

Mercury Chronic NO NO NO N/A NO NO NO IRIS 06101195 

Cllromoum Chronoc 1 5E+OO mglkg-day 02 3 OE-01 mglkg-day NOEL 1000/10 IRIS 09/03198 

Oieldron Subchronic 5 OE-05 mglkg-day 05 2 5E-05 mglkg-day Liver 10011 HEAST 07/01197 

Oieldnn Chronoc 5 OE-05 mglkg-day 05 2 5E-05 mglkg-day LM!r 10011 HEAST 07/01197 

Aldnn Chronic 3 OE-05 mglkg-day 05 1 5E-05 mglkg-day Lover 100011 IRIS 01/01191 

Aldron Subchronoc 3 OOE-05 mglkg-day 05 1 5E-05 mglkg-day Lover 1000/1 HEAST 07101197 

Metho~CVChlor Chronoc 5 OE-03 mglkg-day 05 2 SE-03 mglkg-day Reptoductoon 100011 IRIS 04101192 

MetholCV<::hlor Subchronoc 5 OE-03 mglkg-day 05 2 SE-03 mglkg-day Rept"oduction 1000/1 HEAST 07/01/97 

~oxaphene NO NO NO NO NO NO NO NO IRIS 01101/91 

Heptachlor Chronoc 5 OE-04 mglkg-day OS 2 SE-04 mglkg-day LM!r 300/1 IRIS 01/01/91 

Heptachlor Subchronoc 5 OE-04 mglkg-day 05 2 5E-04 mglkg-day liver 30011 HEAST 07101197 

OibfomochiOiomelhane Chronoc 2 OE-02 mglkg-day 08 1 6E-02 mglkg-day LM!r 100011 IRIS 11101190 

1, 2-0ochloroelhane Chronoc 3 OE-02 mglkg-day 08 2.4E-02 mg/kg-day NO NO Region 6 05/01199 

1,2-0tchloroethane Subchronoc NO NO NO NO NO NO NO HEAST 07101197 

Carbcon tetrachloride Chronic 70E-04 mglkg-day 08 5 6E-04 mglkg-day liver 1000/1 IRIS 01101/91 

Chloroform Subchronoc 1.0E-02 mglkg-day 0.8 B.OE-03 mglkg-day liver 300 HEAST 07/01197 

Chlorolorm Chronic 1.00E-02 mglkg-day 08 B.OE-03 mglkg-day liver 1000/1 IRIS 01101/91 

Methylene chloride Subchronic 6.0E-02 mglkg-day 0.8 4.8E-02 mglkg-day lNer 100/1 HEAST 07/01/97 

Methylene chlonde Chronic 6 OE-02 mglkg-day 08 4.8E-02 mglkg-day LM!r 100/1 IRIS 01101/91 

Oinoseb Chronic 1 OE-03 mglkg-day 05 5.0E-04 mglkg-day Whole body 100/1 IRIS 10101/89 

Oinoseb Subctlronic 1E-03 mglkg-day 05 5 OE-04 mg/kg-day Whole body 100011 HEAST 07/01197 

3,4-Dichloroanilllle (4) Chronic 4 OE-03 mg/kg-day 05 2.0E-03 mglkg-day Spleen 3000 IRIS 08122188 

4-Cilloroaniline Chronic 4 OE-03 mg/kg-day 05 2.0E-03 mglkg-day Spleen 3000 IRIS 08122188 

Propanil Chronic 50E-03 mglkg-day 05 2 5E-03 mglkg-day Spleen 1000/1 IRIS 03/01/88 

Pentachlorophenol Chronic 3 OE-02 mg/kg-day 05 1 5E-02 mglkg-day LM!r & kidney 100 IRIS 03101/91 

Acetone Chronic 1 OE-01 mg/kg-day 08 8.0E-02 mg/kg-day Liver, kidney & blood 100011 IRIS 07101190 

Bromoform Chronic 2 OE-02 mg/kg-day 0.8 1.6E-02 mg/kg-day Lover 100011 IRIS 12101/93 

ptoroethane NO 4 OE-01 mglkg-day 08 3.2E-01 mglkg-day NO NO Regoon6 05101199 

4-Melhyt-2-pentanone Chronic 8 OE-02 mglkg-day 08 6.4E-02 mglkg-day W hole body, lover & kidney 3000 HEAST 07/01197 

4-Metttvl-2-pentanone Subchronlc 8 OE-01 0.8 6.4E-01 molka-dav Whole bodv. lover & lodney 300 HEAST 07/01197 
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TABLE 58 

NON-CANCER TOXICilY DATA - ORAUDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Chronic/ Oral RIO Oral RID Oralio Dermal Adjusted Units Primary Combtned Sources ol RIO Dates of RID 

ol Potential Subchronlc Value Units Adjustment Factor Dermal Target Uncertalnty/Modifymg Target Organ Target Organ (3) 

Concern RIO Organ Fact001 

Whole bodym, neurotoxicity, 
methemoglobinemia, hyperplasia, 

2,6-0initrotoluene Subchronic 1 OE-02 mglkg-day 0.5 5 OE-03 mglkg-day Heinz bodies, 300 HEAST 07/01/97 

~oluene Chronic 2 OE-01 mg/kg-day 08 1 6E-01 mg/kg-day Liver & kidney 1000 IRIS 08/01/92 

~ nchloroelhene NO 60E-03 mglkg-day 08 4 BE-03 mglkg-day NO NO Region 6 05/01/99 

Benzene NO 3 OE-03 mg/kg-day 08 2 4E-03 mglkg-day NO NO Region 6 05/01/99 

Banum Subchronte 7 OE-02 mglkg-day 02 1.4E-02 mglkg-day NOAEL 311 IRIS 01/21/99 

Banum Subchronte 7 OE-02 mglkg-day 02 1 4E-02 mglkg-day Cardiovascular 3 HEAST 07/01/97 

Cadmoum Chronte 5 OE-04 mglkg-day 02 1 OE-04 mglkg-day Proteonuria 1011 IRIS 01/01/91 

Cadmoum Subchronte N/A N/A 02 N/A N/A N/A NO HEAST 07101/97 

Lead NO NO NO NO NO NO NO NO IRIS 03/01/88 

Selenoum Chronoc 5 OE-0 3 mglkg-day 02 1 OE-03 mglkg-day Whole body 311 IRIS 06101/91 

Selenoum Subchronte 5 OE-03 mglkg-day 02 1 OE-03 mglkg-day Whole body 3 HEAST 07101/97 

Solver Chrome 5 OE-03 mglkg-day 02 1 OE-03 mglkg-day Skin 311 IRIS 12/01/91 

Sol\lel Subchronoc 5 OE-03 mg/l(g-day 02 1 OE-03 mglkg-day Skin 3 HEAST 07101/97 

4 4'-000 NO NO NO NO NO NO NO NO IRIS 0 8/22/88 

4 4'-DDE NO ND NO NO NO NO NO NO IRIS 08/22/88 

4,4'-DDT Chronoc 5 OE-04 mg/kg-day 0 .5 2 5E-04 mglkg-day Liver 100/1 IRIS 01 /01/91 

4,4'-DDT Subchronic 5 OE-04 mglkg-day 0 .5 2 SE-04 mg/kg-day Liver 100/1 HEAST 07101/97 

alpha·BHC NO ND NO ND NO NO NO NO IRIS 01/01/91 

beta-BHC NO ND NO NO NO NO NO NO IRIS 01101/91 

jdella-BHC NO ND NO ND NO NO NO NO IRIS 03131187 

Whole body, kidney, & blood 

Endosulfan I Chronic 6 .0E-03 mglkg-day 0 .5 3 .0E-03 mg/kg-day vessel 10011 IRIS 10/01/94 

Endosulfan I Subchronlc 6 .0E-03 mglkg-day 0 .5 3.0E-03 

W hole body, kidney, & blood 
mg/kg-day vessel 100 HEAST 07/01/97 

Whole body, kidney, & blood 

Endosulfan II Chronic 6 .0E-03 mg/kg-day 0.5 3 .0E-03 mglkg-day vessel 100/ 1 IRIS 10/01/94 

Whole body, kidney, & blood 

Endosulfan II Subchronic 6 .0E-03 mglkg-day 0 .5 3 .0E-03 mglkg-day vessel 100 HEAST 07/01/97 

Whole body, kidney, & blood 

Endosulfan sulfate Chronic 6.0E-03 mglkg-day 0 .5 3.0E-03 mglkg-day vessel 100/1 IRIS 10/01/94 

Endrin Chronic 3.0E-04 mglkg-day 0 .5 1.5E-04 mg/kg-day CNS & liver 100/1 IRIS 10101 /89 

Endrin Subchronic 3 OE-04 mglkg-day 0.5 1.5E-04 mglkg-day CNS & liver 100 HEAST 07101/97 

Endrin ketone Chronic 3.0E-04 mg/kg-day 0.5 1.5E-04 mg/kg-day CNS & liVer 100/1 IRIS 10/01/89 

gamma-BHC Chronic 3.0E-04 mglkg-day 0.5 1.5E-04 mglkg-day Liver & kidney 1000/1 IRIS 03101/88 

lsamma·BHC Subchronlc 3.0E-03 maiko-day 0.5 1.5E-03 mg/kg-day Liver & kidney 100 HEAST 07101/97 
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TABLE 58 

NON-CANCER TOXICITY DATA - ORAUDERMAL 
CEDAR CHEMICAL CORPORATION, WEST HELEN~. ARKANSAS 

Chemical Chronic/ O!aiRIO O!aiRIO O!al to Dermal Adjusted Units Pnmary Combined Sources of RIO Dates of RIO 
of Potential Subchronic Value Units ~djustment Factor Dermal Target Uncertarnty/Modify~ng Target Organ Target Organ (3) 

Concern RIO Organ Factors 

gamma-Chlordane Chronic 5 OE-04 mglkg-day 05 2 SE-04 mg/l<g-day Liver 300/1 IRIS 02107/98 
gamma-Chlordane Subchronlc 6 OE-05 mglkg-day 05 3 OE-05 mglkg-day Liver 1000 HE~ST 07/01/97 

1, 2. 4-Trichlorobenzene Chronrc 1 OE-02 mglkg-day 05 5 OE-03 mglkg-day Nervous system 100011 IRIS 05/01/92 
1, 2, 4·· T richlorobt!nzene Subchronic 1 OE-02 mglkg-day 05 5 OE-03 mg/l<g-day Adrenal 1000 HE~ST 07/01/97 
1,4-Dtchlorobenzene Chronrc 3 OE-02 mglkg-day 05 1 5E-02 mglkg-day NO NO RegtOn 6 05101199 

2-Chloronaphthalene Chronrc 8 OE-02 mglkg-day 05 4 OE-02 mg/l(g-day Lrver 3000/1 IRIS 11/01/90 
2-Meth~ (o-cresol) Chronic 5 OE-02 mglkg-day 05 2 5E-02 mglkg-day Whole body & nervous system 100011 IRIS 04/01/92 
2-Melhylphenol (o-cresof) Subchronic 5 OE-01 mglkg-day 05 2 5E-01 mg/l(g-day Whole body & nervous system 100 HE~ST 07/01/97 

2-Nrtrophenol Nl~ 8 OE-03 mglkg-day 05 4 OE-03 mglkg-day Nl~ N/A Regoon 6 05101/99 
2 4 Olnrtrophenof Chronoc 2 OE-03 mglkg-day 05 1 OE-03 mg/l<g-day Eye 1000/1 IRIS 10/01/91 

2.4-0.nrtrophenol Subctlronrc 2 OE-03 mglkg-day 05 1 OE-03 mg/l<g-day Eye 1000 HE~ST 07/01/97 

4 Nrtrophenol Nl~ 8 OE-03 mglkg-day 05 4 OE-03 mg/l<g-day Nl~ NO Reg.on6 05101199 

BenzOIC IIC1d Chronoc 4 OE+OO mglkg-day 05 2 OE+OO mg/l<g-day ND~EL 111 IRIS 06/01191 

BenzOIC actd Subctlronrc 4 OE+OO mglkg-day 05 2 OE+OO mg/l<g-day NO~EL 1 HE~ST 07/01/97 

bos(2-Ethylhexyt)phthalate Chronrc: 2 OE-02 mglkg-day 05 1 OE-02 mglkg-day Liver 1000/1 IRIS 09107188 
Drnethyiphthalate Chronrc 1 OE+01 mglkg-day 05 5 OE+OO mg/l(g-day Nl~ NO Reg.on6 05/01199 

0.-n-bulylphthalatt Chronrc 1 OE-01 mglkg-day 05 5 OE-02 mglkg-day Whole body 1000/1 IRIS 10/01/90 
Do-n-bulylphthalate Subchronrc 1 OE+OO mglkg-day 05 5 OE-01 mglkg-day Whole body 100 HE~ST 07/01/97 

0.-n-oclyfphthalate Subchronrc 2 OE-02 mglkg-day 05 1 OE-02 mg/kg-day Kidney & liver 1000 HE~ST 07/01/97 

Fluoranthene Chronic 4 OE-02 mglkg-day 0.5 2.0E-02 mg/l<g-day Kidney, liver & blood 3000/1 IRIS 12101/90 
Fluoranthene Subchronlc 4 OE-01 mglkg-day 0.5 2 OE-01 mglkg-day Kidney, liver & blood 300 HE~ST 07/01197 

lsophorone Chronic 2 OE-01 mglkg-day 0.5 1 OE-01 mglkg-day Kidney 1000/1 IRIS 10/01192 

lsophorone Subchronic 2 OE+01 mglkg-day 05 1 08{)1 mg/l<g-day Kidney 100 HE~ST 07/01/97 

Phenol ChroniC S.OE-01 mglkg-day 0.5 3.0E-01 mglkg-day Fetus 100/1 IRIS 03101191 

Phenol Subchronic 6 OE-01 mglkg-day 05 3.0E-01 mglkg-day Fetus 100 HE~ST 07101/97 

Pyrene Chronic 3 OE-02 mglkg-day 0.5 1.5E-02 mglkg-day Kidney 3000/1 IRIS 01/01/91 

Pyrene Subchronlc 3 OE-01 mglkg-day 05 1 5E-01 mglkg-day Kidney 300 HE~ST 07101/97 

8romodiChlorome Chronic 2 OE-02 mglkg-day 08 1.6E-02 mglkg-day Kidney 100011 IRIS 03/01/93 

1, 1-Doc:hlor'oelhene Chronic 9 OE-03 mglkg-day 08 7 2E-03 mglkg-day Lrver 1000/1 IRIS 02101/98 

1, 1-0ichloroethene Subchronic 9 OE-03 mg/l<g-day 0.8 7.2E-03 mglkg-day Liver 1000 HE~ST 07101/97 

1,2-0ichlorobenzene Chronrc 9 OE-02 mglkg-day 08 7 2E-02 mg/kg-day Whole body 1000/1 IRIS 11/01/90 

1,2-Dichlorobenzene Subctlronrc NO NO NO NO NO NO NO HEAST 07/01/97 

1,2-Dichloropropane Chronic NO NO NO NO NO NO NO IRIS 12101191 

1, 2-0ichloropropane Subchronic NO NO NO NO NO NO NO HEAST 07/01/97 

bis{2-Chloroethyi)ether Chronic NO NO NO NO NO NO NO IRIS 10/01191 
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TABLE 58 

NON-CANCER TOXICITY DATA- ORALIDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Chronic/ 

ot Potent~ Subchronic 

COncern 

Carbon disulfide Chronic 

Carbon disulfide Subchronic 

Chlorobenzene Chronic 

Ethylbenzene Chronic 

Elhytbenzene Subchronic 

Methyt ethyt ketone Chronte 

Methyl ethyt ketone Subchromc 

Tetrachtoroethene Chronic 

Tetrachloroelhene SubchroniC 

1 1 2· Tnchloroethane ChroniC 

Xylene (total) ChroniC 
Xylene (total) SubchroniC 
4,6-Donrtro-2-methytphenol NO 

RID ~ Reference dose 

mglkg-day " mothgrams per kilogram day 

IRIS = Integrated Rosk Information System 

NOAEL = No Observed Adverse Etrect Lew! 

Oral RID Oral RID 

Value Units 

1.0E.<J1 mglkg-day 

1 OE.<J1 mg/kg·day 

20E.<J2 mglkg-day 

1 OE.<J1 mglkg-day 

11E.<J1 mg/kg-day 

60E.<J1 mg/kg-day 

20E+OO mglkg-day 

1 OE.<J2 mglkg-day 

1 OE.<J1 mglkg-day 

2 OE+OO mglkg-day 
NO NO 

1 OE.<J4 mglkg-day 

Oralio Dermal Adjusted Units Pnma'Y 

AdJustment Factor Defmal Target 

RID Organ 

08 8 .0E.<J2 mg/kg-day Fetus & PNS 

08 8 OE.<J2 mg/kg·day Fetus & PNS 

08 1 6E.<J2 mglkg-day Liller 

08 80E.<J2 mglkg-day Ltver & kidney 

08 8 8E.<J2 mglkg-day NO 

08 4 8E.<J1 mglkg-day Fetus 

08 16E+OO mglkg-day Fetus 

08 80E.<J3 mglkg-day Lrver 

08 8 OE.<J2 mglkg-day Lrver 

08 1 6E+OO mglkg-day Whole body & CNS 
NO NO NO NO 
OS SOE.QS mglkg-day NO 

Region 6 = value presented is the route extrapolation value presented In Region 6 Human Heanh Medium-Specific Screening Levels (October, 1998) 

HEAST"' HeaHh Etrects Assessment Summary Tables 

NCEA • National Center for Environmental Assessmenl 

DOE(NCEA) : Department ot Energy obtained value from NCEA. Value posted on DOE websne at hltpJ/risk lsd oml gcNI. 
NO= No data 

CNS • Cenlral nervous system 

PNS = Penphenll neMIIJ5 system 

(1) Oral to Dermal AdjUStment Factors were obtained from the Existing Texas Risk Reduction Rule, (TNRCC, 1998) 

(2) The dermal reference dose was calculated using the following equation· 

RIOd " RIOo x OAF 

(3) For IRIS values, this lithe dale IRIS was searched For HEAST values lhos is the publication date. 

common tables Jds/51 4ot4 

• 
Combined Sources ot RID Dates otRIO 

Uncertaonty/Modlfylng Target Organ Target Organ (3) 

Factors 

100/1 IRIS 08/01/95 

100 HEAST 07/01197 

1000/1 IRIS 11/01/90 

1000/1 IRIS 03/01/91 

NO DOE(NCEA) 07/01100 

3000/1 IRIS 05/01/93 

1000 HEAST 07/01/97 

100011 IRIS 03101188 

100 HEAST 07/01197 

100/1 IRIS 09/26188 
NO HEAST 07/01/97 
NO Region 6 05/01/99 
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TABLE 59 

NON-CANCER TOXICITY DATA -INHAlATION 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (2) 
of Potential Subchronlc Inhalation Inhalation Target Uncertainty/Modifying RIC; RID (MM/DOIYY) 

Concern RIC RIO Ill Oroan Factors Target Oroan 

~ic NO NO NO NO NO NO NO IRIS 06/01195 

Barium Chronic 5 OOE-04 mglm' 1.43E-04 mglkg-day Fetus 1000 HEAST 07101197 

Barium Subchronfc 5 OOE-03 mglm1 1 43E-03 mglkg-day Fetus 100 HEAST 07/01197 

Chromium Ctlronic 1 OOE-04 mglm' 2.86E-05 mglkg-day Lungs 30011 IRIS 09103196 
Mercury ChroniC 301E-04 mglm1 86E-05 mglkg-day NeMXJs system 30(1 IRIS 06101195 

Oleldnn NO NO NO NO NO NO NO IRIS 01/01191 

jAA!nn NO NO NO NO NO NO NO IRIS 01101191 

Methoxychlor NO NO NO NO NO NO NO IRIS 04/01192 

Toxaphene NO NO NO NO NO NO NO IRIS 01101191 

Heptachlor NO NO NO NO NO NO NO IRIS 01101191 

fAcet one NO NO NO NO NO NO NO IRIS 07/01190 

Brornodochloromethane NO NO NO NO NO NO NO IRIS 03101193 

Bromoform NO NO NO NO NO NO NO IRIS 12101193 

Ctlloroethane • NO 1 OOE+01 mglm1 286E+OO mglkg-day Fetal skeleton 30011 IRIS 04101191 

4-Methy1·2·pentanone Chronic 8 OOE-02 mg/m1 2 29E-02 mglkg-day Liver & kidney 3000 HEAST 07/01197 

4-Me1hyt·2·pentanone Subchronic 8 OOE-01 mg/m1 2 29E.Q1 mglkg-day Liver & kidney JOO HEAST 07101197 
Toluene Chronic 4 OOE-01 mglm1 1 14E-01 mglkg-day CNS 30011 IRIS 08101192 

1 2-0ochloroethane NO NO mglm1 1 40E-03 mglkg-day NO NO NCEA 04105193 

Carbon tetraehlorode NO 2.00E-03 mglm' 5 71E-04 mglkg-day NO NO Region 6 05101199 

Chloroform NO 3.01 E-04 mglm' 8.60E-05 mglkg-day NO NO Region 6 05101199 

Methylene chloride Chronic 3.01E+OO mg/m1 8.60E-01 mglkg-day l.Ner 100 HEAST 07/01197 

4-Chloroanillne NO NO NO NO NO NO NO IRIS 08122188 
3. 4.-Qichloroanlline NO NO NO NO NO NO NO IRIS 08122188 

Propanil NO NO NO NO NO NO NO IRIS 03101/88 

Pi10tachlorophenol NO NO NO NO NO NO NO IRIS 03101191 

Cadmium NO 2.00E-04 mgJm' 5.71E-05 mglkg-day NO NO RegionS 05101199 

Lead NO NO NO NO NO NO NO IRIS 03101/88 

Selenium NO NO NO NO NO NO NO IRIS 06/01191 

Sdwr NO NO NO NO NO NO NO IRIS 12101191 

4,4'·000 NO NO NO NO NO NO NO IRIS 08122188 

4,4'..QOE NO NO NO NO NO NO NO IRIS 08122188 

4,4-0DT NO NO NO NO NO NO NO IRIS 01/01191 

alpha-BHC NO NO NO NO NO NO NO IRIS 01101191 

beta-BHC NO NO NO NO NO NO NO IRIS 01101191 

~elt!a -BHC NO NO NO NO NO NO NO IRIS 03131/87 

Endosulfan I NO NO NO NO NO NO NO IRIS 10101194 

Endosulfan H NO NO NO NO NO NO NO IRIS 10101194 

Endosulfan sulfate NO NO NO NO NO NO NO IRIS 10/01194 

Endrln NO NO NO NO NO NO NO IRIS 10101/89 

Endrin ketooe NO NO NO NO NO NO NO IRIS 10101/89 

laamma.fiHC NO NO NO NO NO NO NO IRIS 03101/88 

common tables lds/52 1ol3 3119101 



• • • 
TABLE 59 

NON-CANCER TOXJCITY DATA - INHALATION 
CEDAR CHEMICAL CORPORATION. WEST HELENA. ARKANSAS 

Chemical Chronic/ Value Units Adjusted Units Pnmary Combined Sources of Dales (2) 

or Potential Subchronlc Inhalation Inhalation Target Uncertalnty/Modolylng RIC RID (MMIO()('(Y) 

Concern RIC RID111 Organ Factors T araet Ora an 

gamma-Chlordane Chronic: 7 OOE-04 mglm1 200E-04 mglkg-day Liver 1000/1 IRIS 02107/98 

I 2.4· T riclllorobenzene Chronic 200E-OI mglm3 5 71E-02 mglkg-day Liver 1000 HEAST 07/01/97 

I 2.•· T nclllorobenzene Subchronic 2.00E+OO mglm' 5 71E-OI rnglkg-day Liver 100 HEAST 07/01197 
I 4-0IChlorobenzene NO 8 02E-OI mglm' 229E-OI rnglkg-day Liver 1()()(1 IRIS 01/01/94 

p-Chloronaphthalene NO NO NO NO NO NO NO IRIS 11/01/90 

2 Methytphenol (a-cresol) NO NO NO NO NO NO NO IRIS 04101/92 
2 Notrophenol NO NO NO NO NO NO NO IRIS 10101/91 

2 4-Dnotrophenol NO NO NO NO NO NO NO IRIS 10101/91 

4 Notrophenol NO NO NO NO NO NO NO IRIS 10101/91 

BenzOIC aeod NO NO NO NO NO NO NO IRIS 06101/91 

bls(2·Ethylhexyl)phlhalate NO NO NO NO NO NO NO IRIS 09107188 

Dmetl>ylphthalale NO NO NO NO NO NO NO IRIS 09101/90 

0.-n-bulytphlhalale NO NO NO NO NO NO NO IRIS 10/01190 

0.-n-octylphlhalale NO NO NO NO NO NO NO HEAST 07/01/97 

D noseb NO NO NO NO NO NO NO IRIS 08101/89 

Fluoranlhene NO NO NO NO NO NO NO IRIS 12101/90 

1501)horone NO NO NO NO NO NO NO IRIS 10101/92 

Phenol NO NO NO NO NO NO NO IRIS 03101/91 

Pyrene NO NO NO NO NO NO NO IRIS 01/01191 

Otbrornoehloromelhane NO NO NO NO NO NO NO IRIS 11/01190 

1 I ·Dochloroelhene NO NO NO NO NO NO NO IRIS 

1 2-Dochlorobenzene Chronic 2 OOE-01 mglm' 5.71E-02 rnglkg-day Whole body 1 OOE+03 HEAST 07/01/97 

1 2-0iclllorolbenzene Subchronie 2.00E+OO mgJm' 5.71E-01 mglkg-day Whole body 1.00E+02 HEAST 07/01197 

1 2-0.chloropropane Chronic 3.99E-03 mglm' 1.14E-03 mglkg-day Nasal mucosa 30011 IRIS 12101/91 

1 2·0ichloropropane Subchronic 1 30E-02 mglm' 3.71E-03 mglkg-day Nasal mucosa 100 HEAST 07/01/97 

2. 6-0inotrotoluene NO NO NO NO NO NO NO HEAST 07/01197 

Benzene NO 5 95E-03 mglm' 1.70E-03 mglkg-day NO NO Region 6 05101/99 

bts(2-Chloroethyt)elher NO NO NO NO NO NO NO IRIS 10101191 

Carbon disulfide NO 7.00E-01 mglm1 2.00E-01 mglkg-day PNS 3011 IRIS 08101/95 

Clllorolbenzene NO 5.95E-02 mglm' 1.70E-02 rnglkg-day NO NO Region 6 05101/99 

Chlorobenzene Chronic 2.00E-02 mg/m1 5.71E-03 mglkg-day Liver/lcidney 10,000 HEAST 07/01197 

Ethyl benzene NO 1.00E+OO mglm' 2.86E-01 mglkg-day NO 30011 IRIS 03101/91 

Methyl ethyl ketone (2-Butanone) Chronic 1 OOE+OO mg/m1 2.86E-01 rnglkg-day Fetus 1000/3 IRIS 05101193 

Methyl ethyl ketone (2-Butanone) Subchronie 1.00E+OO mglm' 2.86E·01 rng/kg-day Fetus 3000 HEAST 07/01/97 

T e!Tachloroethene NO 4.90E-01 mglm1 1 40E-01 rnglkg-day NO NO Region 6 05101/99 

T nchloroethene NO NO NO NO NO NO NO IRIS 07/01189 
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common tables lds/52 

• 
TABlE 59 

NON-CANCER TOXICITY DATA - INHAlATION 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Chemical Chronic/ Value 
of Potential SUbchronic Inhalation 

Cone em 

fxytene (total) 
4 S-Oinltro-2-mettwtahenol 

RIC = Reference concentrabon 
RIO = Reference Dose 
NO=NoOata 
IRIS = Integrated Rosk lnformabon System 

NO 
NO 

NCEA = Nabonal Center lor En110ronmental Assessment 
PNS = Peripheral neiVOUS system 

RIC 

NO 
NO 

( I) The tnhalatton RIO was calculated using the follOWing equation 
lnhalabon RIO =(RIC x 20 m1/day) /70 kll 

Unots Adjusted Units Pnmary 
lnhalabon Te1get 
RID I l l Ora an 

NO NO NO NO 
NO NO NO NO 

Com boned Sources ol Oates (2) 
Uncertainty/Modifying RIC RID (MM/00/YY) 

FactOIS Taiget Or11an 

NO IRIS 09126188 
NO Region 6 05101/99 

(2) For IRIS values date IRIS was se"ched For HEAST values. date of publlc:abon For NCEA values, date of provosoonal guidance paper For Region 6 Vlllues, date of screening level table 
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TABLE60 

CANCER TOXICITY DATA- ORAUDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2) 

of Potential (CSFo) Adjustment Cancer Slope Factor (1) Cancer Guideline (MM/DDNY) 
Concern Factor (CSFd) Description 

~enic 1.5E+OO 1 1.5E+OO (mg/kg-day) -1 A IRIS 06/01/95 

Barium N/A N/A N/A N/A N/A IRIS 01121/99 
Chromium N/A N/A N/A N/A N/A IRIS 09/03/98 

Mercury N/A N/A N/A N/A N/A IRIS 06/01195 

Dieldnn 1.6E+01 0.5 3.2E+01 (mg/kg-day) ·1 B2 IRIS 01/01/91 

jAJdrin 1.7E+01 0.5 3.4E+01 (mg/kg-day) ·1 B2 IRIS 01101191 

M eltloxychlor N/A N/A N/A N/A N/A IRIS 04/01/92 

Toxaphene 1.10E+OO 0.5 2.2E+OO (mg/kg-day) "1 
B2 IRIS 01/01/91 

Heptachlor 4.5E+OO 0.5 9.0E+OO (mg/kg-day) ·1 B2 IRIS 01/01/91 

Bromodichloromethane 6.2E-02 0.8 7.8E-02 (mg/kg-day) ·1 B2 IRIS 03/01/93 

D1bromochloromethane 8.4E-02 0.8 1.1E-01 (mg/kg-day) "1 c IRIS 11101190 

1,2-Dichloroethane 9.1E-02 0.8 1.1 E-01 (mg/kg-day) •1 B2 IRIS 01101191 

Carbon tetrachloride 1.3E-01 0.8 1.6E-01 (mg/kg-day) •1 B2 IRIS 01/01/91 

Chloroform 6.1E-03 0.8 7.6E-03 (mg/kg-day) ·1 B2 IRIS 01101191 

Methylene chloride 7.5E-03 0.8 9.4E-03 (mg/kg-day) "1 B2 IRIS 01/01/91 

Dinoseb N/A N/A N/A N/A N/A IRIS 08/01189 

4-Chloroaniline N/A N/A N/A N/A N/A IRIS 08/22/88 

3,4-Dichloroaniline N/A N/A N/A N/A N/A IRIS 08/22/88 

Propanil N/A N/A N/A N/A N/A IRIS 03/01188 

Pentachlorophenol 1.2E-01 0.5 2.4E-01 (mg/kg-day) ·1 B2 IRIS 03/01/91 

~etone N/A N/A N/A N/A N/A IRIS 07/01190 

Bromoform 7.9E-03 0.8 9.9E-03 (mg/kg-day) ·1 B2 IRIS 12/01193 

Chloroethane 2.9E-03 0.8 3.6E-03 (mg/kg-day) ·1 N/A Region 6 05/01/99 

4-Methyl-2-pentanone N/A N/A N/A N/A N/A IRIS 03/01/91 

Toluene N/A N/A N/A N/A N/A IRIS 08/01192 

Cadmium N/A N/A N/A N/A N/A IRIS 01101/91 

Lead N/A N/A N/A N/A N/A IRIS 03/01/88 

Selenium N/A N/A N/A N/A N/A IRIS 06/01/91 
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TABLE 60 

CANCER TOXICITY DATA- ORAUDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2) 
of Potential (CSFo) Adjustment Cancer Slope Factor (1) Cancer Guideline (MM/DDIYY) 

Concern Factor (CSFd) Description 

Silver N/A N/A N/A N/A N/A IRIS 12/01191 
4,4'-DDD 2.4E-01 0.5 4.8E-01 (mg/kg-day) ' 1 82 IRIS 08122/88 
4,4'-DDE 3.4E-01 0.5 6.8E-01 (mg/kg-day) -1 82 IRIS 08/22188 

4,4'-DDT 3.4E-01 0.5 6.8E-01 (mg/kg-day) ' 1 82 IRIS 01 /01 /91 

alpha-BHC 6.3E+OO 0.5 1.3E+01 (mg/kg-day) -1 82 IRIS 01/01/91 
beta-BHC 1.8E+OO 0.5 3.6E+OO (mglkg-day) '1 c IRIS 01 /01/91 

delta-BHC N/A N/A N/A N/A N/A IRIS 03/31/87 

Endosulfan I N/A N/A N/A NIA N/A IRIS 10/01194 

Endosulfan II N/A N/A N/A N/A N/A IRIS 10/01/94 

Endosulfan sulfate N/A N/A N/A N/A N/A IRIS 10/01194 

Endrin N/A N/A N/A N/A N/A IRIS 10/01/89 

Endrin ketone N/A N/A N/A N/A N/A IRIS 10/01/89 

gamma-BHC 1.3E+OO 0.5 2.6E+OO (mg/kg-day) ' 1 8 2-C HEAST 07/01/97 

gamma-Chlordane 3.5E-01 0.5 7.0E-01 (mg/kg-day) ' 1 82 IRIS 02/07/98 

1 ,2,4-Trichlorobenzene N/A NIA N/A N/A N/A IRIS 05/01/92 

1 ,4-Dichlorobenzene 2.4E-02 0.5 4.8E-02 (mg/kg-day) -1 c HEAST 07/01/97 

2-Chloronaphthalene N/A N/A N/A N/A N/A IRIS 11101/90 

2-Methylphenol (o~resol) N/A N/A N/A N/A N/A IRIS 04/01/92 

2-Nitrophenol N/A N/A N/A N/A N/A IRIS 10/01191 

2,4-Dinitrophenol N/A N/A N/A N/A N/A IRIS 10/01/91 

2,6-Dinitrotoluene 6.8E-01 0.5 1.4E+OO (mglkg-day) ' 1 82 IRIS 09/01190 

4-Nitrophenol N/A N/A N/A N/A N/A IRIS 10/01/91 

Benzoic acid N/A N/A N/A N/A N/A IRIS 06/01/91 

bis(2-Ethylhexyl)phthalate 1.4E-02 0.5 2.8E-02 (mg/kg-day) -1 82 IRIS 09/07/88 

Dimethylphthalate N/A N/A N/A N/A N/A IRIS 09/01/90 

Di-n-butylphthalate N/A N/A N/A N/A N/A IRIS 10/01/90 

Di-n-octylphthalate N/A N/A N/A N/A N/A HEAST 07/01197 

Fluoranthene N/A N/A N/A N/A N/A IRIS 12/01/90 
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TABLE 60 

CANCER TOXICITY DATA- ORAUDERMAL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical 

of Potential 

Concern 

lsophorone 

Phenol 

Pyrene 

1, 1-Dichloroethene 

1,2-Dichlorobenzene 

1,2-Dichloropropane 

Benzene 

bis(2-Chloroethyl)ether 

Carbon disulfide 

Chlorobenzene 

Ethylbenzene 

Methyl ethyl ketone (2-Butanone) 

Tetrachloroethane 

Trichloroethane 

Xylene (total) 

4,6-Dinitro-2-methylphenol 

IRIS = Integrated Risk Information System 

N/A = Not Applicable 

mg/kg-day = milligrams per kilogram day 

Oral Cancer Slope Factor 

(CSFo) 

9.5E-04 

N/A 

N/A 

6.0E-01 

N/A 

6.8E-02 

S.SE-02 

1.1E+OO 

N/A 

N/A 

N/A 

N/A 

5.2E-02 

1.1 E-02 

N/A 

N/A 

(1) Dermal slope factor calculated using the following equation: 

CSFd = CSFo I OAF 

(2) Date IRIS was searched. 

common tables.xls/61 

Oral to Dermal 

Adjustment 

Factor 

0.5 

N/A 

N/A 

0.8 

N/A 

0.8 

0.8 

0 8 

N/A 

N/A 

N/A 

N/A 

0.8 

0.8 

N/A 

N/A 

Adjusted Dermal Units Weight of Evidence/ Source 

Cancer Slope Factor ( 1) Cancer Guideline 

(CSFd) Description 

1.9E-03 (mg/kg-day) ·1 c IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

7.5E-01 (mg/kg-day) -1 c IRIS 

N/A N/A N/A IRIS 

8.5E-02 (mg/kg-day) ·1 82 HEAST 

6.9E-02 (mg/kg-day) ·1 A IRIS 

1.4E+OO (mg/kg-day) _, 82 IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

6.5E-02 (mg/kg-day) "1 N/A Region 6 

1.4E-02 (mg/kg-day) -1 N/A Region 6 

N/A N/A N/A IRIS 

N/A N/A N/A Region 6 

EPA Group: 

A - Human carcinogen 

81 -Probable human carcinogen- indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

3 of 3 

Date (2) 

(MM/DDIYY) 

10/01192 

03/01191 

01/01/91 

02101/98 

11/01/90 

07/01/97 

01/19/00 

10/01/91 

08/01/95 

11/01/90 

03/01/91 

05/01/93 

05/01/99 

05/01/99 

09126/88 

05/01/99 
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TABLE 61 

CANCER TOXICITY DATA- INHALATION 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Inhalation Cancer Units Inhalation Weight of Evidence/ Source Date {1) 

of Potential Slope Factor Unit Cancer Guideline (MM/DDIYY) 

Concern Risk Description 

Arsenic 1.51 E+01 mg/kg-day·1 4.30E-03 A IRIS 06/01/95 

Chromium 4.10E+01 mg/kg-day·1 N/A A HEAST 07/01/97 

Mercury N/A N/A N/A N/A IRIS 06/01/95 

Dieldrin 1.60E+01 mg/kg-day-1 4.60E-03 82 IRIS 01/01/91 

Aldrin 1.70E+01 mg/kg-day·1 4.90E-03 82 IRIS 01101/91 

Methoxychlor N/A N/A N/A N/A IRIS 04/01192 

Toxaphene 1.12E+OO mg/kg-day·1 3.20E-04 82 IRIS 01/01 /91 

Heptachlor 4.55E+OO mg/kg-day·1 1.30E-03 82 IRIS 01 /01/91 

Bromodichloromethane N/A N/A N/A N/A IRIS 03/01/93 

Dibromochloromethane N/A N/A N/A N/A IRIS 11/01190 

1 ,2-Dichloroethane 9.10E-02 mg/kg-day"1 2.60E-05 82 IRIS 01/01/91 

Carbon tetrachloride 5.25E-02 mg/kg-day"1 1.50E-05 82 IRIS 01/01191 

Chloroform 8.05E-02 mg/kg-day·1 2.30E-05 82 IRIS 01/01/91 

Methylene chloride 1.65E-03 mg/kg-day"1 4.70E-07 82 IRIS 01/01/91 

Dinoseb N/A N/A N/A N/A IRIS 08/01/89 

4-Chloroaniline N/A N/A N/A N/A IRIS 08/22188 

3,4-Dichloroaniline N/A N/A N/A N/A IRIS 08/22/88 

Propanil N/A N/A N/A N/A IRIS 03/01/88 

Pentachlorophenol N/A N/A N/A N/A IRIS 03/01/91 

Barium N/A N/A N/A N/A IRIS 01/21/99 

Cadmium 6.3E+OO mg/kg-day·1 1.80E-03 81 IRIS 01/01 /91 

Lead N/A N/A N/A N/A IRIS 03/01 /88 

Selenium N/A N/A N/A N/A IRIS 06/01 /91 

Silver N/A N/A N/A N/A IRIS 12101/91 

4,4'-DDD N/A N/A N/A N/A IRIS 08/22/88 

4,4'-DDE N/A N/A N/A N/A IRIS 08/22188 

44'-DDT 3.4E-01 mg/kg-day"1 9.70E-05 82 IRIS 01 /01/91 
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TABLE 61 

CANCER TOXICITY DATA -INHALATION 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Inhalation Cancer Units Inhalation Weight of Evidence/ Source Date (1) 

of Potential Slope Factor Unit Cancer Guideline (MM/DDIYY) 

Concern Risk Description 

alpha-BHC 6.3E+OO mg/kg-day·1 1.80E-03 82 IRIS 01/01/91 

beta-BHC 1.8E+OO mg/kg-day"1 5.30E-04 c IRIS 01/01/91 

delta-BHC N/A N/A N/A N/A IRIS 03/31/87 

Endosulfan I N/A N/A N/A N/A IRIS 10/01/94 

Endosulfan II N/A N/A N/A N/A IRIS 10/01/94 

Endosulfan sulfate N/A N/A N/A N/A IRIS 10/01/94 

Endrin N/A N/A N/A N/A IRIS 10/01/89 

Endrin ketone N/A N/A N/A N/A IRIS 10/01/89 

gamma-BHC N/A N/A N/A N/A IRIS 03/01/88 

gamma-Chlordane 3.5E-01 mg/kg-day·1 N/A 82 IRIS 02/07/98 

1 ,2,4-Trichlorobenzene N/A N/A N/A N/A IRIS 05/01/92 

1,4-Dichlorobenzene 2.2E-02 mg/kg-day·1 
N/A N/A Region 6 05/01/99 

2-Chloronaphthalene N/A N/A N/A N/A IRIS 11/01/90 

2-Methylphenol (o-cresol) N/A N/A N/A N/A IRIS 04/01/92 

2-Nitrophenol N/A N/A N/A N/A IRIS 10/01/91 

2,4-Dinitrophenol N/A N/A N/A N/A IRIS 10/01/91 

4-Nitrophenol N/A N/A N/A N/A IRIS 10/01/91 

Benzoic acid N/A N/A N/A N/A IRIS 06/01/91 

bis(2-Ethylhexyl)phthalate 1.4E-02 mg/kg-day·1 N/A 82 Region 6 05/01/99 

Dimethylphthalate N/A N/A N/A N/A IRIS 09/01/90 

Di-n-buylphthalate N/A N/A N/A N/A IRIS 10/01/90 

Di-n-octylphthalate N/A N/A N/A N/A HEAST 07/01/97 

Fluoranthene N/A N/A N/A N/A IRIS 12/01/90 

lsophorone N/A N/A N/A N/A IRIS 10/01/92 

Phenol N/A N/A N/A N/A IRIS 03/01191 

Pyrene N/A N/A N/A N/A IRIS 01/01 /91 

1, 1-Dichloroethene 1.8E-01 mg/kg-day·1 S.OOE-05 c IRIS 02/01 /98 
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TABLE61 

CANCER TOXICITY DATA -INHALATION 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical 

of Potential 

Concern 

1 ,2-Dichlorobenzene 

1,2-Dichloropropane 

4-Methyl-2-pentanone (MIBK) 

Acetone 

Benzene 

bis(2-Chloroethyl)ether 

Carbon disulfide 

Chlorobenzene 

Ethylbenzene 

Methyl ethyl ketone (2-Butanone) 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylene (total) 

Bromoform 

Chloroethane 

4,6-Dinitro-2-methytphenol 

IRIS = Integrated Risk Information System 

mg/m3 = micrograms per cubic meter 

NA = Not Applicable 

mg/kg-day = milligram per kilogram per day 

Inhalation Cancer 

Slope Factor 

N/A 

N/A 

N/A 

N/A 

2.9E-02 

1.1E+OO 

N/A 

N/A 

N/A 

N/A 

2.0E-03 

N/A 

6.0E-03 

N/A 

3.9E-03 

N/A 

N/A 

(1) For IRIS, this is the date of search. For HEAST 

common tables.xls/62 

Units Inhalation Weight of Evidence/ Source 

Unit Cancer Guideline 

Risk Description 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

mg/kg-day·1 7.80E-06 A IRIS 

mg/kg-day·1 3.30E-04 B2 IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A IRIS 

mg/kg-day·1 
N/A N/A Region 6 

N/A N/A N/A IRIS 

mg/kg-day·1 
N/A N/A Region 6 

N/A N/A N/A IRIS 

mg/kg-day"1 1.10E-06 B2 IRIS 

N/A N/A N/A IRIS 

N/A N/A N/A Region 6 

EPA Group: 

A - Human carcinogen 

B1 - Probable human carcinogen- indicates that limited human data 

are available 

B2 - Probable human carcinogen - indicates sufficient evidence in animals 

and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

3 of 4 

• 
Date (1) 

(MM/DDIYY) 

11/01/90 

12/01/91 

03/01/91 

07/01/90 

01/19/00 

10/01/91 

08/01/95 

11/01/90 

03/01/91 

05/01/93 

05/01/99 

08/01/92 

05/01/99 

09/26/88 

12/01/93 

04/01/91 

05/01199 

3/19/01 
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TABLE 61 

CANCER TOXICITY DATA -INHALATION 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

ical Chem 

of Pote 

Conce 

ntial 

m 

Inhalation Cancer 

Slope Factor 

and Region 6, thi s is the date of publication. 

common tables.xls/ 62 

Units Inhalation Weight of Evidence/ 

Unit Cancer Guideline 

Risk Description 

E - Evidence of noncarcinogenicity 

4 of 4 

• 
Source Date (1) 

(MM/DDIYY) 

3/19/01 



• 
Scenario Timeframe: Future 
Medium: Soil 

Exposure Medium: Subsurface Soil 
Exposure Point: Site 1 

Receptor Population: Construction Worker 
Rece tor A e: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Ingestion Arsenic 10.6 mg/kg 
Dieldrin 0.6 mg/kg 
1.2-Dichlorethane 7.5 mg/kg 

Inhalation Arsenic 10.6 mg/kg 

Dieldrin 0.6 mg/kg 

1,2-Dichlorethane 7.5 mg/kg 

Dermal Arsenic 10.6 mg/kg 

Dieldrin 0.6 mg/kg 

1,2-0ichlorethane 7.5 mg/kg 

• 
TABLE 62A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 
EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Value Units for Hazard Units Units 

Calculation 

N/A N/A M 1.13E-06 kg/kg-day 3E-04 mg/kg-day N/A N/A 0.04 

N/A N/A M 1.13E-06 kg/kg-day 5E-05 mg/kg-day N/A N/A 0.013 

N/A N/A M 1.13E-06 kg/kg-day 3E-02 mg/kg-day N/A N/A 0.00028 

N/A N/A M 3.56E-11 kg/kg-day N/A mglkg-day N/A N/A N/A 

N/A N/A M 3.56E-11 kg/kg-day N/A mg/kg-day N/A N/A N/A 

N/A N/A M 2.24E-05 kg/kg-day 1.4E-03 mglkg-day N/A N/A 0.12 

N/A N/A M 2.89E-07 kg/kg-day 3E-04 mglkg-day NIA NIA 0.01 

N/A N/A M 9.63E-07 kg/kg-day 2.5E-05 mglkg-day N/A N/A 0.02284 

N/A N/A M 9.63E-07 kg/kg-day 2.4E-02 mglkg-day NIA NIA 0.0003 

Total Hazard Index Across All Exposure Routes/Pathways <1 

See Table 35 for definitions and sources of equat1on vanables for pathway-specific Intake factor calculations. 

EPC =Exposure point concentration 

mglkg = milligrams per kilogram 

NIA = Not applicable 

M "' Media-specific concentration 

mg/cu. M"' milligrams per cubic meter 
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• 
Scenano Timeframe: 
Medium: 
Exposure Medium: 
Expost.Ke Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

lngesbon Arsen1c 

Dieldrin 

1 ,2-Dichlorethane 

Inhalation Arsenic 

Dieldrin 

1 ,2-Dichlorethane 

Dermal Arsenic 

Dieldrin 

1 ,2-Dichlorethane 

• 
TABLE 628 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 
Subsurface Soil 
Site 1 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 
Value Units 

10.6 mg/kg 

0.59 mg/kg 

7.5 mg/kg 

10.6 mg/kg 

0.59 mg/kg 

7.5 mg/kg 

10.6 mg/kg 

0.59 mg/kg 

7.5 mg/kg 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 
Value Units Calculation ( 1 ) 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 3.20E~7 

N/A N/A M 4.13E~ 

NIA N/A M 1 .38E~8 

N/A N/A M 1 .38E~8 

.. 
See Table 35 for definitions and sources of equation vanables for pathway-specific 1ntake factor calculations . 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 

sb1 ragsd.xls/8-CW 1 of 1 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

kg/kg-day 1.5E+OO (mg/kg-day) -1 3E~7 

kg/kg-day 1.6E+01 (mglkg-day) -1 2E~7 

kg/kg-day 9.1E~2 (mg/kg-day) ·I 1E-08 

kg/kg-day 1.5E+01 {mg/kg-day) ·1 SE-11 

kg/kg-day 1.6E+01 (mg/kg-day) -I 5E-12 

kg/kg-day 9.1E~2 {mg/kg-day) -1 2E~7 

kg/kg-day 1.5E+OO {mg/kg-day) -I 7E-08 

kg/kg-day 3.2E+01 (mg/kg-day) -I 3E~7 

kg/kg-day 1 . 1E~1 (mg/kg-day) -I 1E-08 

Total Risk Across All Exposure Routes/Pathways 1E~ 

3/ 19/01 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario rmeframe: 
!Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Chemical 
of Potential 

Concern 

Arsenic 
Chromium 

Arsenic 
Chromium 

Future 
Sediment 
Sediment 
Site 1 
Construction Worl<er 
Adult 

Medium Medium 
EPC EPC 
Value Units 

123 mglkg 
82 mglkg 

123 rnglkg 
82 mglkg 

• 
TABLE62C 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference 
EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) 
Value Units for Hazard Units 

Calculation (1) 

N/A N/A M 1.2E-07 kg/kg-day 3E-04 
N/A N/A M 1.2E-07 kg/kg-day 3E-03 

N/A N/A M 2.9E-07 kg/kg-day 3E-04 
NIA N/A M 9.6E-08 kg/kg-day 6E-04 

• 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Umts 

mglkg-day N/A N/A 0.048 
mg/kg-day N/A N/A 0.0032 

mglkg-day NIA N/A 0.12 
mglkg-day N/A NIA 0.013 

Total Hazard Index Across All Exposure Routes/Pathways <1 .. See Table 39 for defimtions, sources of equat1on vanables for pathway-spectfic 1ntake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Media-specific concentration 
mg/cu. M = milligrams per cubic meter 

501 RAGSO.xls/7.1 CW 1 of 1 3119/01 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Arsenic 

Chromium 

Dermal Arsenic 

Chromium 

• 
TABLE 620 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Sediment 
Sediment 
Site 1 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

123 mglkg 

82 mglkg 

123 mglkg 

82 mglkg 

Route Route 
EPC EPC 
Value Units 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

EPC 
Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer) (Cancer) Factor Factor Units 

(1) Units 

M 1.68E-09 kg/kg-day 1.5 (mglkg-dayt 

M 1.68E-09 kg/kg-day N/A (mglkg-dayr1 

M 4.1E-09 kg/kg-day 1.5 (mglkg-dayr1 

M 1.4E-09 kg/kg-day N/A (mglkg-dayr1 

Total Risk Across All Exposure Routes/Pathways I 
. . 

See Table 39 for defimtlons, sources of equat1on vanables for pathway-speetfic mtake factor calculations . 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-speclfic concentration 
ND =No data available 

SD1 RAGSD.xls/8.1 CW 1 of 1 

• 

Cancer 
Risk 

3.09E-07 

N/A 

3.81E-06 
N/A 

4.1E-06 I 

3/19/01 



• 
Scenario Timeframe: 

Medium: 
Exposure Medlum: 

Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 
Concern 

Ingestion Arsenic 

Barium 
Cadmium 
Chromium 

4,4'-DDT 
Alpha-BHC 

2,6-Dinitrotoluene 
3,4-0ichloroaniline 
4-Chloroaniline 

bis(2-Chloroethyt)ether 
Dinoseb 
1 ,2-Dichloroethane 

4-Methyi-2-Pentanone (MIBK) 
Acetone 

Benzene 
Chloroform 
Methylene chloride 
Trichloroethane 

Dermal Arsenic 
Barium 
cadmium 

Chromium 
4,4'-DDT 
Alpha-BHC 

2,6-Dinitrotoluene 
3 4-0ichloroanlllne 

PGWRAGSO.lds/7.1 

Current/Future 
Groundwater 
Groundwater 

Perched Groundwater 
Construction Worker 
Adult 

Medium 

EPC 
Value 

0.05 

1.36 
0 .009 
0.15 

0.00034 
0.00002 
0.221 

68 
5.9 

0.005 
0.042 

29 
2.2 
4 .8 

0.017 
0.7 
600 

0.028 

0.05 

1.36 
0.01 

0.15 
0 .00034 
0 .00002 

0.221 
58 

• 
TABLE 62E 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Medium Route Route EPC Intake Intake 
EPC EPC EPC Selected Non-Cancer) (Non-Cancer) 
Units Value Units for Hazard Units 

Calculation (1) 

mg/L NIA N/A M 1.9E-04 Ukg-day 
mg/L NIA NIA M 1.9E-04 Ukg-day 
mg/L NIA NIA M 1.9E-04 Ukg-day 
mg/L N/A N/A M 1.9E-04 Ukg-day 
mg/L NIA N/A M 1 .9E-04 l/kg-day 
mg/L NIA N/A M 1.9E-04 Ukg-day 
mgfL N/A N/A M 1.9E-04 Ukg-day 
mg/L N/A NJA M 1.9E-44 Ukg-day 
mg/L N/A NIA M 1.9E-04 Ukg-day 

mg/L N/A N/A M 1.9E-04 Ukg-day 
mgll NIA NIA M 1.9E-04 Ukg-day 

mg/L NIA NIA M 1.9E-04 l/kg-day 
mg!L NIA N/A M 1.9E-04 Ukg-day 
mg/L N/A N/A M 1.9E-04 Ukg-day 

mg/L N/A N/A M 1.9E-04 lfkg-day 
mg/L N/A N/A M 1.9E-04 Ukg-day 
mg/L N/A NJA M 1.9E-44 Ukg-day 
mg/L N/A N/A M 1.9E-04 Ukg-day 

mg/L N/A N/A M 7.7E-05 Ukg-day 

mg/L N/A N/A M 7.7E-05 Ukg-day 
mgll N/A NIA M 7.7E-05 Ukg-day 

mg/L N/A N/A M 7.7E-05 Ukg-day 
mgll N/A N/A M 3.3E-02 Ukg-day 

mg/L N/A N/A M 1.5E-03 llkg-day 
mg/L N/A NIA M 1.9E-04 Ukg-day 
mg/L N/A NJA M 2.4E-43 Ukg-day 

1 ol2 

• 

Reference Reference Reference Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

Units 

3E-04 mg/kg-day NIA NIA 0.031 
7E-02 mg/kg-day N/A N/A 0.004 
SE-04 mg/kg-day NIA N/A 0.003 
3E-05 mg/kg-day NIA NIA 0.997 

SE-04 mg/kg-day N/A N/A 0.00013 
N/A mglkg-day NIA NIA NIA 

1E-02 mg/kg-day NIA N/A 0.004 
4E-43 mglkg-day NJA NIA 3 

4E-03 mg/kg-day N/A N/A 0.277 

NO mglkg-day N/A NJA N/A 
1E-03 mglkg-day N/A NIA 0.0079 

3E-02 mglkg-day N/A N/A 0.2 

8E-01 mglkg-day NIA N/A 0.001 
1E-01 mglkg-day N/A NIA 0.009 

3E-03 mg/kg-day N/A NIA 0.0011 
1E-02 mglkg-day NIA NIA 0.0132 
6E.02 mglkg-day NJA NIA 2 

6E-03 mg/kg-day NIA N/A 0.0009 

3E-04 mglkg-day N/A N/A 0.013 

1.4E-02 mg/kg-day N/A N/A 0.007 

1E-04 mglkg-day NIA NIA 0.007 

6E-04 mglkg-day N/A N/A 0 .019 
2.5E-04 mglkg-day N/A NJA 0 .045 

N/A mglkg-day N/A N/A N/A 

5E-04 mglkg-day N/A N/A 0.08 
2E.03 mg,ikg-day NIA NIA 69 

3119101 



• 

Exposure 
Route 

Scenario Tlmeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population; 
Receptor Age. 

Chemical 
of Potential 

Concern 

4-Chloroaniline 
bis(2-Chloroethyl)ether 
Dinoseb 
1,2-Dichloroethane 
4-Methyi-2-Pentanone (MIBK) 

Acetone 
Benzene 
Chloroform 

Methylene chloride 
Trichloroethane 

Current/Future 
Groundwater 
Groundwater 

Perched Groundwater 
Construction Worker 
Adult 

Medium 
EPC 

Value 

5.9 
0 .005 
0 042 

29 
2.2 

4.8 
0017 
0.7 
600 

0.028 

• 
TABLE 62E 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Medium Route Route EPC Intake Intake 
EPC EPC EPC Selected Non-Cancer) (Non-Cancer) 

Units Value Units for Hazard Units 
Calculation (1) 

mgfl N/A NIA M 2.4E~3 Ukg-day 
mg/L N/A N/A M 1.6E.04 Ukg-day 
mg/L N/A N/A M 2.2E-03 Ukg-day 

mg/L NIA N/A M 4.1 E-04 Ukg-day 
mg/L N/A N/A M 2.5E-04 Ukg-day 

mg/L NIA N/A M 4.4E-05 Ukg-day 
mg/L N/A N/A M 1.6E-03 Ukg-day 
mg/L N/A N/A M 6.9E-04 Ukg-day 

mgll N/A N/A M 3.6E~ Ukg-day 
mg/L N/A N/A M 1.2E-03 Ukg-day 

• 

Reference Reference Reference Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

Units 

2E.03 mglkg-day N/A N/A 7 
SE-03 mglkg~ay N/A N/A 0.00016 

SE-04 mglkg-day N/A N/A 0.181 

2.4E-02 mgJkg-day N/A N/A 0.5 
6.4E-02 mg/kg-day N/A N/A 0 .009 

8E-02 mglkg-day N/A N/A 0.003 
2.4E-03 mglkg-day N/A N/A 0.011 
8E-03 mglkg-day N/A N/A 0.06 

4.8E.02 mg/kg-day NIA N/A 4 
4.8E-03 mglkg-day N/A NIA 0.007 

Total Hazard Index Across All Exposure Routes/Pathways I 88 I 
(1) Route-Specific (M) EPC selected for hazard calculation. 

(2) Subchronlc 

See Table 42 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

mg/L = milligrams per liter 

Ukg-day = liters per kilogram day 
N/A = not applicable 

PGWRAGSO.Idsl7 .1 2 cl 2 3119101 



I::Scenano 1 1metrame: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Arsenic 
Barium 
Cadmium 
Chromium 
4,4'-DDT 
Alpha-BHC 
2,6-Dinitrotoluene 
3,4-Dichloroaniline 
4-Chloroarnline 
bis(2-Chloroethyl)ether 
Dinoseb 
1 ,2 -Dichloroethane 
4-Methyi-2-Pentanone (MIBK) 
Acetone 
Benzene 
Chloroform 
Methylene chloride 
T richloroethene 

Dermal Arsenic 
Barium 
Cadmium 
Chromium 
4,4'-DDT 
Alpha-BHC 
2,6-Dinitrotoluene 
3,4-0ichloroaniline 
4-Chloroanirine 
bis(2-Chloroethyl}ether 

PGWRAGSO.xls/8.1 

• 
TABLE 62F 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

c urrent/f-uture 
Groundwater 
Groundwater 
Perched Groundwater 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

0.05 mg/L 
1.36 mg/L 
0.01 mg/L 
0.15 mg/L 

0.00034 mg/L 
0.00002 mg/L 

0.22 mg/L 
58 mg/L 
5.9 mg/L 

0.005 mg/L 
0.04 mg/L 
29 mg/L 
2.2 mg/L 
4.8 mg/L 

0.02 mg/L 
0.7 mg!L 
600 mg/L 

0.028 mg/L 

0.05 mgll 
1.36 mg/L 
0.01 mg/L 
0.15 mg/L 

0.00034 mg/L 
0.000020 mg/L 

0.22 mg/L 
58 mg/L 

5.90 mg/L 
0.005 mg/L 

Route Route EPC Intake Intake 
EPC EPC for Risk (Cancer) (Cancer) 
Value Units Calculation Units 

(1) 

N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 27E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-08 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
NIA N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 
N/A N/A M 2.7E-06 Ukg-day 

N/A N/A M 1.1E-06 Ukg-day 
N/A N/A M 1.1E-06 Ukg-day 
N/A N/A M 1.1E-06 Ukg-day 
N/A N/A M 1.1E-06 Ukg-day 
N/A N/A M 4.7E-04 Ukg-day 
N/A N/A M 2.1E-05 Ukg-day 
N/A N/A M 2.8E-06 Ukg-day 
N/A N/A M 3.4E-05 Ukg-day 
N/A N/A M 3.4E-05 Ukg-day 
N/A N/A M 2.3E-06 Ukg-day 

1 of2 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.5E+OO (mg/kg-day) "1 2.0E-07 
N/A (mg/kg-day) •1 N/A 
N/A (mglkg-day) _, N/A 
N/A (mglkg-day) •1 N/A 

3.4E-01 (mg/kg-day) '1 
3.1E·10 

3.4E-01 (mg/kg-day) ' 1 1.8E-11 
6.8E-01 (mg/kg-day) '1 4.0E-07 

N/A (mglkg-day) "1 N/A 
NIA (mg/kg-day) •1 N/A 

1.1E+OO (mg/kg-day) •1 1.5E-08 
NIA (mg/kg-day) "1 N/A 

9.1E-02 (mg/kg-day) ·1 7.1E-08 
N/A (mg/kg-day) ·1 N/A 
N/A (mg/kg-day) ·1 N/A 

S.SE-02 (mg/kg-day) -I 2.5E-09 
9.1E-02 (mglkg-day) "1 1.7E-07 
7.5E-03 (mg/kg-day) '1 1.2E-05 
1.1E-02 (mg/kg-day) '1 8.3E-10 

1.5E+OO (mg/kg-day) · 8.2E-08 
N/A (mg/kg-day) ' 1 N/A 
N/A {mg/kg-day) ' 1 N/A 
N/A {mg/kg-day) '1 N/A 

6.8E+OO (mglkg-day) "1 1.1E-06 
6.8E-01 {mglkg-day) _, 2.8E-10 
1.4E+OO (mg/kg-day) '1 8.3E-07 

N/A (mg/kg-day) ·1 N/A 
N/A (mg/kg-day) ·1 N/A 

1.4E+OO (mg/kg-day) ' 1 1.6E-08 

3119/01 



• 

Exposure Chemical 
Route of Potential 

Concern 

Dinoseb 
1,2-Dichloroethane 
4-Methyi-2-Pentanone (MIBK} 
Acetone 
Benzene 
Chloroform 
Methylene chloride 
T richloroethene 

• 
TABLE 62F 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Groundwater 
Perched Groundwater 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

0.04 mgJL 
29 mgfL 
2.2 mg/L 
4.8 mg/L 

0.02 mg/L 
0.7 mg/L 
600 mgfl 

0.028 mg/L 

Route 
EPC 

Value 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NfA 
N/A 

Route EPC Intake Intake 
EPC for Risk (Cancer) (Cancer) 
Units Calculation Units 

(1) 

N/A M 3.1E-05 Ukg-day 
N/A M 5.8E~6 Ukg-day 
N/A M 3.6E-06 Ukg-day 
N/A M 6.3E-07 Ukg-day 
N/A M 2.3E-05 Ukg-day 
N/A M 9.8E-06 Ukg-day 
NfA M 5.0E~6 Ukg-day 
N/A M 1.8E-05 Ukg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

N/A (mg/kg-day) · 
1.1E~1 (mg/kg-day) '1 

N/A (mg/kg-day} "1 

N/A (mg/kg-day} _, 
6.9E-02 (mg/kg-day) ·l 
1.1 E-01 (mg/kg-day) ., 
9.4E~3 (mgfkg-day) · ' 
1.4E-02 (mg/kg-day) '1 

1 o :a1 KISK Across All t:xposure Koutestt-'atnways 
{1) Route-Specific (M) EPC selected for hazard calculation. 

See Table 42 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

mg/L = milligrams per liter 
Ukg-day = liters per kilogram day 
N/A = not applicable 

PGWRAGSD.xls/8.1 2 of2 

• 

Cancer 
Risk 

N/A 
1 .9E~5 

N/A 
N/A 

2.7E-08 
7.8E-07 
2.8E~5 
S.SE-09 

ft:-ut> 
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• 
Medium Exposure Exposure 

MediUm Point 

Soli Surface and S~e 1 
Subsurface Soli 

Soli Sediment S~e 1 

Groundwater Perched Groundwater SHe Wide 

-Nl A - Not Applicable 

Sl,..gsd~ 

• 
TABLE 62G 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Arsenic 2.6E-07 8.1E-11 6.56E-08 3.2E-07 Arsenic 
Dieldrin 1.5E-07 4.9E-12 2.62E-07 41E-07 Dieldrin 
1,2-Dichlorethane 1.1E-08 2.2E-07 1.18E-08 2.4E-07 1,2-0ichlorethane 

Arsenic 3.1E-07 N/A 3 8E-06 4.1E-06 Arsenic 
Chromium N/A N/A N/A N/A 

Arsenic 2.01E-07 N/A 8.2E-08 2.8E-07 Arsenic 
Barium N/A N/A N/A N/A Barium 
Cadmium N/A N/A N/A N/A Cadmium 
Chromium N/A N/A NIA N/A Chromium 
4,4'-DOT 3.10E-10 N/A 1.1E-06 1 1E-06 4,4'-DDT 
Alpha-BHC 1 82E-1 1 N/A 2.8E-10 3.0E-10 Alpha-BHC 
2,6-0inrtrotoluene 4.03E-07 N/A 8.3E-07 1 2E-06 2, 6-DinHrololuene 
3,4-0iehloroanlllna N/A N/A N/A N/A 3. 4-Dichloroanlline 
4-Chloroanlllne N/A N/A N/A N/A 4-Chloroaniline 
bis(2-Chloroethyl)ether 1 48E-08 N/A 1 6E-08 3.1E-08 bis(2-Chloroethyl)elher 
Dinoseb N/A N/A N/A N/A Dinoseb 
1 ,2-0iehloroethane 7.08E-06 N/A 1 9E-05 2.6E-05 1,2-0k:hloroethane 
4-Methyi-2-Pentanone (MIBK) N/A NIA N/A N/A 4-Methyi-2-Pentanone (MIBK) 
Acetone N/A N/A N/A N/A Acetone 
Benzene 2.51 E-09 N/A 2.7E-08 3.0E-08 Benzene 
Chloroform 1.71E-07 N/A 7.8E-07 9.5E-07 Chloroform 
Methylene chloride 1.21E-05 N/A 2.8E-05 4.0E-05 Methylene chloride 
!Trichloroethene 8.27E-10 N/A 6.8E-09 7.6E-09 !Tnehloroethene 

• 
Ingestion lnhalat1on Dermal 

0.0399 N/A 0 01 
0.013 N/A 0 023 
0.00 0120 0 000 

005 N/A 012 
00032 N/A 00131 

0.03 N/A 0 013 
00037 N/A 00075 
00033 N/A 00067 
09968 N/A 0019 
0.00013 N/A 0045 

N/A N/A N/A 
000 N/A 0085 

3 NJA 6!.246 
0.28 NJA 7 
N/A N/A 0 00016 

0.0079 N/A 0181 
0 NJA 0 

00005 N/A 0 0087 
0009 N/A 00026 

0 0011 N/A 0011 
0 0132 N/A 0 06 

2 N/A 4 
0.00088 N/A 00072 

1 olal t<isK ACrDS~(::iOII! 1 ota1 Hazard Index 1\cross All Mec 1a and All Exposure Routes 
Total Risk Across(Sediment) 

Total Risk Across(Grounclwater) 
Total Risk Across All Media and All Exposure Routes 

1 or 1 

Exposure 
Routes Total 

0047 
0 036 
0.121 

0167 
0 016 

0044 
0 011 
0 01 
1 016 
0.045 
N/A 

0 089 
72 
7 

0.00016 
0.19 

1 
0009 
0 012 
0 013 
0.073 

6 
0008 

88 

311!1101 



• 
Scenario Timeframe: Current/Future 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Point: Site 1 Surface Soil 

Receptor Population: AduH W orker 
Receptor Age: Adult 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Ingestion Arsenic 14.4 mglkg 

Dieldrin 0.593 mglkg 

1 ,2-Dichloroethane 7.5 mglkg 

Inhalation Arsenic 14.4 mglk.g 

Dieldrin 0.593 mglkg 

1 ,2-Dichtoroethane 7.5 mglkg 

Dermal Arsenic 14.4 mglkg 

Dieldrin 1 mglkg 

1 ,2-0ichloroethane 7.5 mglkg 

• 
TABlE63A 

CAlCULATION OF NON-CANCER HAZARDS 

REASONABlE MAXIMUM EXPOSURE 

CEDAR CHEMICAl CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference Reference Reference Reference 

EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration 

Value Units ror Haza.rd Units Units 

Calculation 

NIA NIA M 4.89E-07 kg/kg-day 3E-04 mglkg-day NIA NIA 

NIA NIA M 4.89E-07 kg/kg-day 5E-05 mglkg-day NIA NIA 

NIA NIA M 4.89E-07 kg/kg-day 3E-02 mglkg-day NIA NIA 

NIA NIA M 1.48E-10 kg/kg-day N/A mg/kg-day N/A NIA 

NIA NIA M 1.48E-10 kg/kg-day NIA mglkg-day NIA NIA 

NIA NIA M 9.32E-05 kg/kg-day 1.4E-03 mglkg-day NIA NIA 

NIA NIA M 1.20E-06 kg/kg-day 3E-04 mglkg-day NIA N/A 

NIA NIA M 4.01E-06 kg/kg-day 2.5E-05 mg/kg-day NIA N/A 

N/A N/A M 4.01E-06 kg/kg-day 2.4E-02 mglkg-day N/A NIA 

Total Hazard Index Across All Exposure Routes/Pathways 

See Table 45 for definHions and sources or equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

NIA = Not applicable 

M = Media-specific concent.ration 

mglcu. M • milligrams per cubic meter 

S 1 ragsd .xlsf7 -SW 1 of 1 

• 

Hazard 
Quotient 

0.023 

0.006 

0.0001 

N/A 

NIA 

0.50 

0.058 

0.095 

0.001 

<1 

3119101 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Rece tor A e: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Arsenic 

Dieldrin 

1 ,2-Dichloroethane 

Inhalation Arsenic 

Dieldrin 

1 ,2-Dichloroethane 

Dermal Arsenic 

Dieldrin 

1 ,2-Dichloroethane 

• 
TABLE 63B 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 
Surface Soil 
Site 1 Surface Soil 
Adult Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

14.35 mg/kg 

0.593 mg/kg 

7.5 mg/kg 

14.4 mg/kg 

0.593 mg/kg 

7.5 mg/kg 

14.4 mg/kg 

0.593 mg/kg 

7.5 mg/kg 

Route Route EPC Intake 
EPC EPC for Risk (Cancer) 

Value Units Calculation 

N/A N/A M 1.75E-07 

N/A N/A M 1.75E-07 

N/A N/A M 1.75E-07 

N/A N/A M 5.29E-11 

N/A N/A M 5.29E-11 

N/A N/A M 3.33E-05 

N/A N/A M 4.30E-07 

N/A N/A M 1.43E-06 

NIA N/A M 1.43E-06 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) 

Units 
Factor Factor Unit s Risk 

kg/kg-day 1.5E+OO (mg/kg-day) _, 3.8E-06 

kg/kg-day 1.6E+01 (mg/kg-day) _, 1.7E-06 

kg/kg-day 9.1 E-02 (mg/kg-day) _, 1.2E-07 

kg/kg-day 1.5E+01 (mg/kg-Oay) · 1.1E-08 

kg/kg-day 1.6E+01 (mg/kg-day) ·1 
5.0E-10 

kg/kg-day 9.1E-02 (mg/kg-day) ·' 2.3E-05 

kg/kg-day 1.5E+OO (mg/kg-day) _, 9.3E-06 

kg/kg-day 3.2E+01 (mg/kg-day) ·1 2.7E-05 

kg/kg-day 1.1 E-01 (mg/kg-day) ·' 1.2E-06 

Total Risk Across All Exposure Routes/Pathways I 7E-05 I . . 
See Table 45 for defimt1ons and sources of equat1on vanables for pathway-specific mtake factor calculations . 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 

S1ragsd.xls/8-SW 1 of 1 3119/01 



• 
Medium 

Soil 

Scenario Timeframe: Future 
Receptor Population: Adult Worker 
Receptor Aoe: Adult 

Exposure Exposure 
Medium Point 

Surface Soil Site 1 

N/A = Not Applicable 

5 1 ragsd liJs/9-SW 

Chemical 

Arsenic 
Dieldrin 
1 ,2-Dichloroethane 

• 
TABLE63C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

4E-06 1E-08 9E-06 1E-05 Arsenic 
2E-06 5E-10 3E-05 3E-05 Dieldrin 
1E-07 2E-05 1E-06 2E-05 1 ,2-Dichloroethane 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.023 N/A 0058 0.08 
0.006 N/A 0095 0.101 
0.000 0.499 0001 0.501 

Iota HISI< Across( SOli) f=• 10 tal Hazard Index Across All Media and Alll:::xposure Houtes <1 
Total Risk Across[Groundwater] ~1. 

Total Risk Across All Media and All Exposure Routes 7:...J 15 
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• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Aae: 

Exposure Chemical 
Route of Potential 

Concem 

Ingestion Arsenic 
Dieldrin 
1,2-Dichloroethane 

Inhalation Arsenic 
Dieldrin 
1,2-Dichloroethane 

Dermal Arsenic 
Dieldrin 
1,2-Dichloroethane 

Future 
Soil 
Surface Soil 
Site 1 Surface Soil 
Trespasser 
Adolescent 

Medium 
EPC 

Value 

14.4 
0.593 

7.5 

14.4 
0.593 

7.5 

14.4 
0.593 

7.5 

Medium 
EPC 
Units 

mglkg 
mglkg 
mglkg 

mglkg 
mglkg 
mglkg 

mglkg 
mglkg 
mglkg 

• 
TABLE 64A 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference 
EPC EPC Selected (Non-Cancer} (Non-Cancer) Dose 

Value Units for Hazard Units 
Calculation 

N/A N/A M 1.58E-07 kg/kg-day 3E-04 
N/A N/A M 1.58E-07 kg/kg-day 5E-05 
N/A N/A M 1.58E-07 kg/kg-day 3E-02 

N/A NIA M 3.08E-11 kg/kg-day NIA 
NIA N/A M 3.08E-11 kg/kg-day N/A 
NIA N/A M 1.94E-05 kg/kg-day 1.4E-03 

N/A NIA M 3.89E-07 kg/kg-day 3E-04 
NIA N/A M 1.30E-06 kg/kg-day 2.5E-05 
N/A NIA M 1.30E-06 kg/kg-day 2.4E-02 

• 

Reference Reference Reference Hazard 
Dose Unit.s Concentration Concentration Quotient 

Units 

mg/kg-day NIA N/A 0.008 
mglkg-day N/A N/A 0.0019 
mglkg-day NIA N/A 0.00004 

mglkg-day NIA N/A N/A 
mglkg-day NIA N/A N/A 
mglkg-day NIA NIA 0.102 

mglkg-day N/A N/A 0.019 
mglkg-day N/A N/A 0.031 
mglkg-day N/A N/A 0.0004 

Total Hazard Index Across All Exposure Routes/Pathways <1 

See Table 49 for definitions and sources of equatJon vanables for pathway-specific 1ntake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Media-specific concentration 
mglcu. M = milligrams per cubic meter 

S1 ragsd.xlsf7-TP 1 of 1 3/19/01 



• 

Exposure 
Route 

lngestJon 

InhalatiOn 

Dermal 

Scenario Timeframe 
Medoum 
Exposure Medtum· 
Exposure Point 
Receptor Populabon 
ReeeotorAae· 

Chemical 
of Potentia.! 

Concern 

Arwnoc 

Otetdnn 

1,2-();chloroethane 

Arsente 

Oteklnn 

1 .2-0tochloroethane 

ArseniC 

Oteldnn 

1 ,2-0ochloroethane 

Future 
Satl 
SUtfaceSail 
Site 1 Sutface Soil 
Trespass"' 
Adolescent 

Medium 
EPC 
Value 

14 35 

0593 

75 

14 4 

0593 

75 

14 4 

0593 

75 

Medium 
EPC 
Unrts 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

• 
TABLE64B 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Selected 
EPC EPC for Risk 

Value Unrts Calculation (1) 

NIA N/A M 

NJA N/A M 

N/A N/A M 

N/A N/A M 

N/A N/A M 

NIA N/A M 

NIA NIA M 
N/A N/A M 

N/A N/A M 

See Table 49 for def~nttJons and sources of equauon vanables tor pathway-spectfic Intake factor calculabons 

EPC = Exposure paint concentrabon 
mg/kg • mollogrems per kilogram 
N/A = Not applicable 
M = Medlum·specifoc concentration 

$1r>gld.JIIs/I-TP 1 of 1 

• 

Intake Intake Cane"' Slope cancer Slope cancer 
(Cancer) (Cancer) 

Units 
Factor Factor Unils Risk 

2 26E-08 kg/kg4ay 1 SE+OO (mg/kg-daY) 4 9E.()7 

2 26E.()8 kg/kg-day 1 6E•01 (mg/kg-daY) 2 1E.07 

2 26E-08 kg/kg-day 91E-02 (mg/k;-day) 1 SE-08 

4 41E-12 kg/kg-day 15E•01 (mg/kg-day) 95E-10 

4 41E-12 kg/kg-day 1 6E•01 (mg/kg-daY) 42E-11 

2 nE-06 kg/kg-<lay 91E-02 (mg/kg-day) 1 9E.()6 

5 56E.()8 kg/kg-day 15E+OO (mg/kg-<lay) 1 2E.()6 

1 65E.07 kg/kg-day 3~01 (mg/kg-<lay) 3 SE-06 

1 65E.07 kg/kg-<lay 11E.01 (mg/kg-<lay) 1 6E.07 

Total Risk Across All Exposure Routes/Pathway. 7E-06 

3/111101 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 1 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

Arsenic 123 
Chromium 82 

Arsenic 123 
Chromium 82 

Medium 
EPC 
Units 

mglkg 
mglkg 

mglkg 
mglkg 

• 
TABLE64C 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference 
EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose (2) 

Value Units for Hazard Units 
Calculation ( 1) 

NIA NIA M 3.2E-07 kg/kg-day 3E-04 
NIA NlA M 3.2E-07 kg/kg-day 3E-03 

NIA N/A M 3.9E-07 kg/kg-day 3E-04 
NIA NIA M 1.3E-07 kg/kg-day 6E-04 

• 

Reference Reference Reference Hazard 
Dose Unit Concentration Concentration Quotient 

Units 

mglkg-day NIA NIA 0.13 
mglkg-day NIA NlA 0.0087 

mglkg-day NIA NIA 0.160 
mglkg-day N/A N/A 0.0177 

Total Hazard Index Across All Exposure Routes/Pathways <1 
See Table 53 for definrt1ons and sources of equat1on vanables for pathway-speCific mtake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
NIA =Not applicable 
M = Media-specific concentration 
mglcu. M = milligrams per cubic meter 

S01RAGSO.lds/7 1 TP 1011 3119101 



• • 
TABLE 640 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

~xposure 
Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 1 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Arsenic 123 mg/kg 
Chromium 82 mg/kg 

Arsenic 123 mg/kg 

Chromium 82.0 mg/kg 

Route 
EPC 

Value 

N/A 
N/A 

N/A 

N/A 

Route EPC Intake Intake Cancer Slope Cancer Slope 
EPC for Risk (Cancer) (Cancer) Factor Factor Units 
Units Calculation Units 

NIA M 4.52E-08 kg/kg-day 1.5 (mg/kg-dayr
1 

N/A M 4.52E-08 kg/kg-day N/A (mg/kg-dayr, 

N/A M 5.6E-08 kg/kg-day 1.5 (mg/kg-day)"1 

N/A M 1.9E-08 kg/kg-day N/A (mg/kg-dayr1 

Total Risk Across All Exposure Routes/Pathways 
0 0 

See Table 53 for defimt1ons and sources of equation vanables. See Table 53 for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 
NO = No data available 

SD1RAGSO.lds18 1 TP 1 OF 1 

• 

Cancer 
Risk 

8.34E-06 
N/A 

1.03E-05 

N/A 

1.9E-05 

3119/01 



• 
Medium 

Soil 

Sediment 

Scenario Timeframe: Future 
Receptor Populabon: Trespasser 
Receotor Ace· Adolescent 

Exposure Exposure 
Medium Point 

Surface Soil Site 1 

Sediment Site 1 

51 ragsd lds/9-TP 

Chemical 

Arsenic 
Dieldrin 
1 ,2-Dichloroethane 

Arsenic 
Chromium 

• 
TABLE 64E 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

SE-07 1E-09 1E-06 2E-06 Arsenic 
2E-07 4E-11 4E-06 4E-06 Dieldrin 
2E-08 2E-06 2E-07 2E-06 1 ,2-Dichloroethane 

8E-06 N/A 1E-05 2E-05 Arsenic 
N/A N/A N/A N/A Chromium 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.008 N/A 0.019 0.0 
0.002 N/A 0.031 0.033 

0.0000 0.102 0.000 0.10 

0.13 N/A 0.16 0.29 
0.0087 N/A 0 0177 0.026 

Tota Risk Across[Soil) Total Hazard Index Across I' 11 Media ancl All txposure Koutes <1 
Total Risk Across( Sediment) 

Total Risk Across All Media and All Exposure Routes 

1 or 1 3119/01 



• 
Scenano Timefrarre FWJn! 
Medtnt Soil 

Ellpos~~e Medtnl. Suface and SUbsulface Soil 

Ellpostxe A:l<rt SHe 2 Subsurface Soil 
RecepiOf Pl:lptjation. Construction Worker 
Receptor Age; Adlit 

Ellpostxe Cherncal Medl.rn 

ROl.te of Pl:ltenllal ER: 
Concern Value 

lngestoon Arsenic 11 9 

CtvomlMll 252 
AJdnn 0 420 
Ooeldnn 006 

1 2·01chloroetl\ane 081 

Chloroform 0002 
Methylene chlonde 4 

lnhalatoon Arsenrc 17 9 

ClvomlMll 252 
Aldnn 0 420 
Dleklnn 035 
1 ,2-DK:hloroethane 0.81 
Chloroform 0002 
Methylene chloride 4 

DerrreJ Arsenoc 17 9 

ClvomlMll 25.2 

Aktin 0420 
Dieldrin 0.35 

1 ,2-0ichloroethane 0.81 

Chloroform 0002 
Methylene chloride 4 

See Table 35 fOf pattT.Yay-specific lftake factOf cak:Uati0n6 

EPC "' ~txe poult concentra!Jon 
mglkg = m lligrams per kilOgram 

Nl A = Not applicable 
M = Media-specdlc concertrallon 

mglcu M = mlllgrams per cubic rreter 

sb2ragsd xls/7 -ON 

MedilMll 
ER: 
Unrts 

I'T'g'kg 

I'T'g'kg 
I'T'g'kg 

1T9'1<9 
I'T'g'kg 
I'T'g'kg 

1T9'1<9 

1T9'1<9 
JTglkg 
I'T'g'kg 
I'T'g'kg 

JTglkg 

JTglkg 
rrglkg 

rrglkg 

JTglkg 

rrglkg 
I'T'g'kg 

rrglkg 

I'T'g'kg 
I'T'g'kg 

• 
TA81.E65A 

CAlcu..ATION OF NON-CANCER HAZARDS 

REASONA8LE MAXIMUM EXPOS~E 
CEDAR Cf-EMICAL CORPORATION, WEST f-El.ENA, ARKANSAS 

Rol.te Rooe EPC lrtake Intake 
ER: ER: Selected (Non-Cancer) (Non-Cancer) 
Value Unrts tor Hazard Unrts 

Calc\Aat1on 

N/A N/A M 1 13E-06 kg/kg-day 
N/A N/A M 1 13E-06 kg/kg-day 
N/A N/A M 1 13E-06 kg/kg-day 
N/A N/A M 1 13E-06 kg/kg-day 
N/A N/A M 1 13E-06 kg/kg-day 
N/A N/A M 1 13E-06 kg/kg-day 

N/A N/A M 1 13E-06 k~y 

N/A N/A M 3 56E-11 kg/kg-day 

N/A N/A M 3 56E-11 k~y 
N/A N/A M 3 56E-11 kg/kg-day 
N/A N/A M 3 56E-11 k~y 

N/A N/A M 2.24E-05 k~y 
N/A N/A M 3.35E-05 kg/kg-day 
N/A N/A M 3.61E.Q5 kg/kg-day 

N/A N/A M 289E-07 kg/kg-day 
N/A N/A M 9.63E-08 kg/kg-day 
NIA NIA M 9.63E-07 kg/kg-day 
N/A N/A M 9 63E-07 kg/kg-day 
NIA N/A M 9.63E-07 kg/kg-day 
N/A NIA M 963E-07 kg/kg-day 
N/A N/A M 9.63E-07 kg/kg-day 

1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose lklits Concertration Concertrabon 0uot1ert 

Unrts 

JE-04 I'T'g'kg-day N/A NIA 0067 

3E-03 rrg1<g-day N/A N/A 0009 
3E.Q5 J'T'9'kg-day N/A NIA 00158 

SE-05 rrglkg-day N/A N/A 00079 

JE-02 J'T'9'kg-day N/A N/A 3E.()5 

1E-02 J'T'9'kg-day N/A N/A 2E.()7 

6E-02 I'T'g'kg-day N/A N/A 8E.()5 

N/A I'T'g'kg-day N/A NIA N/A 
2.86E-05 rrglkg-day N/A N/A 3E-05 

N/A rrg/kg-day N/A N/A N/A 
N/A I'T'9'kg-day N/A N/A N/A 

1 4E-03 JTglkg-day N/A N/A 1 
8 6E.()5 rrg/kg-day N/A N/A 00008 
86E.()1 I'T'g'kg-day N/A N/A 2E-04 

JE-04 rrglkg-day N/A N/A 0017 

6E-04 JTglkg-day N/A N/A 0004 

1 SE-05 mglkg-day N/A NIA 0027 
25E.OS I'T'9'kg-day N/A N/A 0 013 

2.4E-02 mglkg-day NIA N/A 3E-05 
8E.Q3 rrg/kg-day N/A NJA 2E-07 

48E-02 rrg/kg-day N/A N/A BE .OS 

Total Hazald Index Across All ~txe ROl.tes/Pathway$ 1 

3119/01 
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Elq>oslre 
R~ 

lngeslon 

tmalloon 

Dermel 

seer.rto Timelrame
MIIdlnr 
EXposlle Meci\m: 
E)(poslle-

~=.:=-•on· 

CherTical 
of PolenCII 
concern 

Arser>c 
ClnrriLm 
AlOin 
Oll!lct1n 
I ,2-Cliclllo<oelhane 
Chloroform 
Metlylene c:l*ride 

Alserlc 
Clw"omun 
AlOin 
Cliel<tln 
1,2-()clllo<oelhane 
O*lroform 
Metlylene cl'londe 

.AI's«1c 
CIYormrn 
Alct1n 
Cliel<tln 
1,2-Cliclllo<oellllne 
O*lrofonn 
Metlytene ctmde 

Fuue 
Sell 
Slrfaee end Sl.t>su'fece Sol 
Site 2 Slbsu'face Sol 
Const\lctonWor1cor 
MAl 

Med1.111 
EPC 
vu.e 

17.9 
252 
0420 
006 
081 
0.002 

4 

17 9 
252 
0420 
006 
081 
0002 

4 

17.9 
25.2 
0420 
006 
081 
0002 

4 

See Table 35 for pe""")'-spedflc lneake lacier calc:Udons. 

EPC • Elcposu'e poW1I coneenhtion 
mg.41g • rrillwwns per 1c11ogwn 
NIA•Nolltf!PIIcable 
M • Medlrn-&ped11c concennlon 

MedLm 
EPC 
U1'1lts 

l!lllll<g 
l!lllll<g 
l!lllll<g 
11111'1<0 
mg.4(g 
mg.4(g 
mg.4(g 

mg.4(g 
mg.4(g 

""""g 
mg.4(g 
mg.4(g 
mg.4(g 
mg.4(g 

11111'1<9 
""""g mg.4(g 
mg.4(g 
mg.4(g 
mg.4(g 
mg.4(g 

• 
TABLE65B 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

R~e RO!Jie EPC Setecled Intake 
EPC EPC for Rf$1( (Cancer) 

Vakle Urits ClloJelon 

N/A N/A M 161E-oa 
N/A N/A M 1.61E-oa 
NIA N/A M 161E-oa 
NIA N/A M 1.61E.o8 
N/A NIA M 1.61E.o8 
N/A N/A M 1.61E-oa 
N/A N/A M 1.61E-08 

N/A N/A M 5.08E-13 
N/A NIA M 5.08E-13 
N/A N/A M 5 08E-13 
N/A NIA M 508E-13 
N/A N/A M 320E-07 
N/A N/A M 4.79E-07 
NIA N/A M 5.16E-07 

NIA N/A M 4 tJE-09 
N/A NIA M 1 38E-09 
N/A N/A M 136E-08 
N/A N/A M 1.36E-08 
N/A N/A M 1.36E.o8 
N/A N/A M 1.36E-08 
NIA NIA M 1.36E-08 

,ott 

• 

lnlal<e Cancer Slope Cancer Slope Cancer 
(Cencerl Feeler Feeler Ulils Rf$1( 

unts 

~y 15E.oo (l!lllll<g.<:IIYI, 432E-07 
llgol<~ N/A (~)' N/A 
~y 17E~1 1~1' I 15E-07 
~y 16E<01 (mg.4(g.<:llyl: 1 44E.o8 

~~ 91E-02 (mg.4(g.<:lly)' 119E.o9 

~ 6 1E-03 (mg.4(~y) , 196E-13 
~y 7 .SE-03 (mg.4(g.<:lly) 4 83E- 10 

kg.\<9-day 15E<01 (mg.l<g-doy) I 137E-10 
k9o'<9-day 4tE<01 ( mg.4(g.<:lly) 525E- 10 
~y 17E<01 (mg.l<g-doy) I 3 67E- 12 
~y 16E~1 ~~~· 4.58€-13 
~y 9 1E-02 (~I' 236£-08 
~y 81E-02 (mg-4($1-doy): 772E-11 
kg.\<9-day 17E-03 (mg.l<g-doy) 3 41E-09 

~y 15E<OO ( mg.l<g-doy) 111E-07 
~~y NIA (mg.4(g.dly) I N/A 
k!IA<9-daY 34E<01 (mg.l<g-dly)'' 199E-07 
kg.\<9-day 32E<01 (mg.4(g-dty)': 2 48E-08 
kllo'<9-day 111:-o1 1~1 127E-09 
k~y 7 6E-03 !1!11111<$1-doYI: 210E- 13 
~y 94E-03 (~I 516E- 10 

0181 I<ISK AaOSS AI t:JC IOSIA I<OUI85IYI"""')'$ 



• 
Scenario Timel~ame· Future 
Receptor Population: Construction Worker 

A · dull 

Medium Exposure Exposure 

Medium Point 

Soil Surface and Site 2 

Subsurfae<t So4l 

Groundwater Perched Groundwater Srte2 

NIA = Not Applicable 

S21agsd wls/9-CW 

Chemical 

Arsenic 

Chromium 

Aldrin 

Dleldnn 

1,2-0k:hloroethane 

Chloroform 

Methylene chloride 

Arsenrc 

Banum 
Cadmium 

Chromoum 

4,4'-DDT 
Alpha-BHC 

2,6-0.nrtJotoluene 

3.4-Dichloroanollne 
4.Chloroaneline 
bls(2·Chloroethyl)ether 

Dlnoseb 

1,2-Dichloroethane 

• 
TABLE 65C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPes 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

4E.07 1E-10 1E.07 5E-07 Arsenic 

N/A 5E-10 N/A SE-10 Chromium 

1E-07 4E-12 2E.07 3E.07 Aldrin 

1E-08 5E-13 2E-08 4E-08 Dleldnn 

1 E-09 2E-08 1E-09 3E·08 1,2-0k:hloroethane 

2E-13 8E·11 2E-13 8E-11 Chloroform 

5E-10 3E-09 5E-10 4E-09 Methylene chloride 

2E.07 N/A 8E-08 3E.07 Ar5enic 

N/A N/A N/A N/A Banum 
N/A N/A N/A N/A Cadmoum 

N/A N/A N/A N/A Chrom1um 

3E-10 NIA 1E.Q6 1E.Q6 4,4'-DDT 

2E-11 N/A 3E-10 3E-10 Alpha-SHC 

4E.07 N/A 8E.()7 1E.Q6 2,6-Dinitrotoluene 

N/A N/A N/A N/A 3, 4-Dichlotoaniline 

N/A N/A N/A N/A 4.Chloroanihne 

1 E-08 N/A 2E-08 3E-08 bis(2-Chloroethyt)ether 

N/A N/A N/A N/A Dlnoseb 

7E-06 N/A 2E.OS 3E.OS 1,2-Dichloroethane 

4-Methyi-2-Pentanone (MIBK) N/A N/A N/A N/A 4-Methyi-2-Pentanone (MIBK) 

Acetone N/A NIA NIA NIA Acetone 

Benzene 3E-09 N/A 3E-08 3E-08 Benzene 

Chloroform 2E.07 N/A 8E.()7 1E.Q6 fchloroform 

Methylene chloride 1E.OS N/A 3E.OS 4E-05 Methylene chloride 
lrrichloroethene 8E-10 N/A 7E-09 6E-09 lrrichloroeothene 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion lnhalalion Dermal Exposure 
Routes Total 

0.067 N/A 2E.Q2 0.08 

0.009 3E.OS 4E-03 0.0135 

0.016 N/A 3E.()2 0043 

0.008 N/A 1E.02 0021 

0000 1.33 3E.OS 133 

2E.07 000 2E.07 8E.()4 

8E.OS 2E.()4 8E.OS 3E-04 

0031 N/A 0.013 0.044 

0004 N/A 0007 0011 

0003 N/A 0007 0010 

0997 N/A 0019 1016 

0 00013 N/A 0045 0045 
N/A N/A N/A N/A 

0004 N/A 0085 0089 

3 N/A 89.248 72 
o2n N/A 7 7 

N/A N/A 0.00016 000016 

0.008 N/A 0181 0189 

0 N/A 0 1 

0001 NIA 0.009 0.009 

0.009 N/A 0.003 0012 

0.0011 N/A 0.011 0013 

0,013 N/A 0.060 0073 

2 N/A 4 6 
0.001 N/A 0007 0.008 

Total Risk Across[Soiq 9E.o7 Total Huard Index Acrou All Media and All Exposure Routes 89 

Total Risk Across[Groundwater] 7E-05 

Total Risk Across All Media and All Exposure Routes 7E.OS 

1 of 1 3119101 



• 

Exposure 

Route 

Ingestion 

InhalatiOn 

Dermal 

Scenano Tlmeframe 

Medium 

Exposure Med1um · 

Exposure Pomt: 

CUrrenUFuture 

Soil 
Surface Soil 

SHe 2 Surface Sod 

Receptor Population. Adu~ Walker 
Receotor Ace Adu~ 

Chemical Medium 

of Potential EPC 

Concern Value 

Aldnn 0.058 

Dlnoseb 100 

Aldnn 0.058 

Dlnoseb 100 

Aldnn 0.058 

Dlnoseb 100 

Medium 

EPC 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

• 
TABLE 66A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Umts 

CalculatiOn 

N/A N/A M 4 89E.{)7 kg/kg-day 

N/A N/A M 4 89E.{)7 kg/kg-day 

N/A N/A M 1 48E-10 kg/kg-day 

N/A N/A M 1 48E-10 kg/kg-day 

N/A N/A M 4 01 E-06 kg/kg-day 

N/A N/A M 4 01E-06 kg/kg-day 

See Table 45 for definitions and sources of equation vanables for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 

mg/kg =milligrams per kilogram 

N/A = Not applicable 

M = Media-specific concentration 

mg/cu M = mUiigrams per cubic meter 

S2ragsd Xlsl7 .SW 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentl"lltion Quotient 

Unrts 

3E.Q5 mglkg-day N/A N/A 0001 

1E.{)3 mglkg-day N/A N/A 0049 

N/A mg/kg-day N/A N/A N/A 

N/A mglkg-day N/A N/A N/A 

1 5E.{)5 mg/kg-day N/A N/A 0016 

5E.{)4 mglkg-day N/A N/A 0802 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19101 



• 
Scenario nmeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Aldrin 

Dinoseb 

Inhalation Aldrin 

Dinoseb 

Dermal Aldrin 

Dinoseb 

• 
TABLE 668 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

Site 2 Surface Soil 

AduH Worker 
AduH 

Medium Medium 

EPC EPC 

Value Units 

0.058 mg/kg 

100 mg/kg 

0.058 mglkg 

100 mglkg 

0.058 mglkg 

100 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation Units 

M 1.75E-07 kg/kg-day 1.70E+01 (mglkg-day) •1 

M 1.75E-07 kg/kg-<lay N/A (mg/kg-<lay) •1 

M 5.29E-11 kg/kg-day N/A (mglkg-day) ·• 

M 5.29E-11 kg/kg-day NIA (mglkg-day) "1 

M 1.43E-06 kg/kg-day 3.40E+01 (mglkg-day) ·• 

M 1.43E-06 kg/kg-day N/A (mg/kg-day) "1 

Total Risk Across All Exposure Routes/Pathways 

See Table 45 for definitions and sources of equation variables for pathway-specifiC intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

S2ragsd.lds/8-SW 1 of 1 

• 

Cancer 

Risk 

1.72E..Q7 

N/A 

N/A 

N/A 

2.83E-06 

N/A 

3.0E-06 

3/19/01 



• 
Scenario Tlmerrame: Future 

Receptor Population: Adult Worker 
Receptor Age: Adult 

Medium Exposure Exposure 

Medium Point 

Soil Surface Soil Site2 

N/A = Not Applicable 

S2ragsd.xlsJ9.SW 

Chemical 

lAidrin 

Dinoseb 

• 
TABLE 66C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Total 

2E-07 N/A 2.83E-06 J.OE-06 Aldrin 

N/A NIA NIA N/A Dinoseb 

• 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.0009 NIA 0.02 O.o16 

0.05 N/A 0.8 0.9 

Total Risk Across[Soiij I J.OE-06 I Total Hazard Index Across All Media and All Exposure Routes <1 

Total Risk Across All Media and All Exposure Routes 3.0E-06 

1 or 1 3/19101 



• 

Exposure 

Route 

IngestiOn 

lnhalatK>n 

Dermal 

ano Timeframe 

Medium 

Exposure Medoum 

Exposure Pool: 

Future 

Soil 

Surface Soil 
Sole 2 Surface Soil 

Receptor Population. Trespasser 
Rece tor A e: Adolescent 

ChemiCal Medoum 

of POienual EPC 

Concern Value 

Aid ron 0058 

Do nose!> 100 

Aid ron 0058 
Oonoseb 100 

Aid ron 0058 

Oonoseb 100 

Medoum 

EPC 

Unots 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

• 
TABLE67A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Un~s for Hazard Unrts 

Calculation 

N/A N/A M 158E.Q7 kg/kg-day 
N/A N/A M t 58E.Q7 kg/kg-day 

N/A N/A M 308E-11 kg/kg-day 

NIA N/A M 3 OBE-11 kg/kg-day 

N/A N/A M 1 30E.Q6 kg/kg-day 

N/A N/A M 1 JOE.Q6 kg/kg-day 

See Table 49 for definltoons and sources of equatton variables for pathway-specifiC Intake factor calculations. 

EPC = Exposure point concentration 

mglkg = mollograms per kilogram 

N/A = Not appliCable 

M = Medla-speo1foc concentration 

mg/cu M = milligrams per cubic meter 

S2~sd xls/7-TP 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Unots ConcentratiOn Concentration Ouohent 

Units 

3E-05 mglkg-day N/A N/A 000031 
1E.QJ mglkg-day N/A N/A 0 016 

N/A mglkg-day N/A N/A N/A 

N/A mglkg-day N/A N/A N/A 

1 5E.Q5 mglkg-day N/A N/A 0005 

5E.Q4 mglkg-day N/A N/A 026 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19101 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

enario Timeframe: 

edium: 

Exposure Medium: 

Exposure Point: 

Chemical 

of Potential 

Concern 

Aldrin 

Dinoseb 

Aldrin 

Dinoseb 

Aldrin 

Dinoseb 

• 
TABLE 676 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

Site 2 Surface Soil 

Trespasser 
Adolescent 

Medium Medium 

EPC EPC 

Value Units 

0.058 mg/lqJ 

100 mglkg 

0.1 mg/kg 

100.0 mg/kg 

0.058 mg/kg 

100 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation Units 

M 2.26E-08 kg/kg-day 1.7E+01 (mglkg-day} 

M 2.26E-08 kg/kg-day N/A (mg/kg-day) _, 

M 4.41E-12 kg/kg-day N/A (mg/lqJ-day} -1 

M 4.41E-12 kg/kg-day N/A (mg/lqJ-day) _, 

M 1.85E-07 kg/lqJ-day 3.4E+01 (mg/kg..cfay) _, 

M 1.85E-07 kg/kg-day N/A (mg/kg-day) 
_, 

Total Risk Across All Exposure Routes/Pathways 

See Table 49 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

S2ragsd.xlsl8-TP 1 of 1 

• 

Cancer 

Risk 

2.23E-08 

N/A 

N/A 

N/A 

3.66E-07 

N/A 

3.9E-07 

3119/01 



• 
MediUm 

Soli 

Scenario nmetrame: Future 

Receptor Population: Trespasser 
Receotor Aoe: Adolescent 

Exposure Exposure 

MediUm Point 

Surface SOli Srte2 

NIA = Not AppliCable 

S2ragsd xts/9-TP 

Chemical 

Aldrin 
Dlnoseb 

• 
TABLE 67C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

2E-08 NIA 4E-07 4E-07 Aldrin 

NIA NIA NIA NIA Dinoseb 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

0.0003 NIA 0.005 
002 NIA 03 

Total Risk Across[Soll] 4E-07 Total Hazard Index Across All Med1a and All Exposure Routes 

Total R1sk Across All Med1a and All Exposure Routes 4E-07 

1 of 1 

• 

Exposure 
Routes Total 

0 0053 
03 

<1 

3/19/01 



• 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Dinoseb 

Inhalation Dinoseb 

Dermal Dinoseb 

Future 

Soil 

Subsurface Soil 

Site 3 Subsurface Soil 

Construction Worker 
Adult 

Medium 

EPC 

Value 

13000 

13000 

13000 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

• 
TABLE 68A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Units 

Calculation 

N/A N/A M 1.13E-06 kg/kg-day 

N/A N/A M 3.56E-11 kg/kg-day 

N/A N/A M 9.63E-07 kg/kg-day 

See Table 35 for definrtfons and sources of equation vanables for pathway-spectlic Intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

NIA = Not applicable 
M = Media-specifiC concentration 

mg/cu. M = milligrams per cubic meter 

Sb3ragsd_xts/7 -0/11 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

UMs 

1E-03 mglkg-day N/A N/A 15 

N/A mglkg-day N/A N/A N/A 

5E-04 mglkg-day N/A NIA 25 

Total Hazard Index Across An Exposure Routes/Pathways 40 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Dinoseb 

Inhalation Dinoseb 

Dermal Dinoseb 

• 
TABLE 686 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Subsurface Soil 

Site 3 Subsurface Soil 

Construction Worker 
Adult 

Medium Medium 

EPC EPC 

Value Units 

13000 mglkg 

13000 mglkg 

13000 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 1.61 E-08 kg/kg-day N/A (mg/kg-day) •1 

M S.OSE-13 kg/kg-day N/A (mg/kg-day) ·1 

M 1.38E-08 kg/kg-day N/A (mg/kg-day) ·1 

Total Risk Across All Exposure Routes/Pathways 

See Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC =Exposure point concentration 
mg/kg = milligrams per kilogram 

NIA = Not applicable 

M = Medium-specific concentration 

Sb3ragsd.xls/8-CW 1 of 1 

• 

Cancer 

Risk 

N/A 

N/A 

NIA 

N/A 

3/19/01 



• 

Exposure 

Route 

Ingestion 

Denmal 

posure Point: 

Future 

Sediment 

Sediment 

Site 3 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Arsenic 8.36 mglkg 

Aldrin 0.011 mglkg 

Dieldrin 0.25 mglkg 

Toxaphene 1.6 mglkg 

Pentachlorophenol 5.3 mglkg 

Arsenic 8 mglkg 
Aldrin 0.011 mglkg 

Dieldrin 0.25 mglkg 

Toxaphene 1.6 mglkg 

Pentachlorophenol 5.3 mglkg 

• 
TABLE 68C 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference 

EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose 

Value Units for Hazard Units 

Calculation 

N/A N/A M 1.2E-07 kglkg~ay 3E-04 

N/A N/A M 1.2E-07 kglkg~ay 3E-05 
N/A N/A M 1.2E-07 kglkg~ay 5E-05 

N/A N/A M 1.2E-07 kglkg~ay NIA 

N/A N/A M 1.2E-07 kglkg~ay 3E-02 

N/A N/A M 2.9E-07 kglkg~ay 3E-04 

N/A N/A M 9.6E-07 kg/kg~ay 1.5E-05 

NIA N/A M 9.6E-07 kg/kg -<fay 2.5E-05 

N/A N/A M 9.6E-07 kglkg~ay N/A 

N/A N/A M 2.4E-06 kglkg-<fay 1.5E-02 

See Table 39 for definitions, sources of equation vanables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 

N/A = Not applicable 
M = Media-specific concentration 

mg/cu. M = milligrams per cubic meter 

SD3RAGSD.xls/7.1 CW 1 of 1 

• 

Reference Reference Reference Hazard 

Dose Units Concenlration Concentration Quotient 

Units 

mglkg~ay N/A N/A 0.0033 

mglkg~ay N/A N/A 0 000026 

mglkg~ay N/A N/A 0.00058 

mglkg~ay NIA N/A N/A 

mglkg~ay N/A N/A 0.000021 

mg/kg~ay N/A N/A 0.01 

mg/kg~ay N/A N/A 0.0007 

mglkg~ay NIA NIA 0.0094 

mglkg~ay N/A N/A N/A 

mglkg-<fay NIA N/A 0.00085 

I <1 I 

3/19/01 



• 

Exposure 
Route 

Ingestion 

Dermal 

• 
TABLE68D 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Site 3 
Receptor Population: Construction Worker 
Receptor Age: Adult 

EPC 
Chemical Medium Medium Route Route Selected Intake Intake 

of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) 
Concern Value Units Value Units Calculation Units 

Arsenic 8.36 mglkg N/A N/A M 1.68E-09 kg/kg-day 
Aldnn 0.011 mglkg N/A N/A M 1.68E-09 kg/kg-day 

Dieldrin 0.25 mglkg N/A N/A M 1.68E-09 kg/kg-day 
Toxaphene 1.6 mglkg N/A N/A M 1.68E-09 kg/kg-day 
Pentachlorophenol 5.3 mglkg N/A N/A M 1.68E-09 kg/kg-day 

Arsenic 8 mglkg N/A N/A M 4.1E-09 kg/kg-day 

Aldrin 0.011 mglkg N/A N/A M 1.4E-08 kg/kg-day 
Dieldrin 0.25 mglkg N/A N/A M 1.4E-08 kg/kg-day 

Toxaphene 1.6 mglkg N/A N/A M 1.4E-08 kg/kg-day 
Pentachlorophenol 5.3 mglkg NIA N/A M 3.4E-08 kg/kg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

1.5E+OO (mglkg-day)'1 

1.7E+01 (mglkg-day)"1 

1.6E+01 (mglkg-day)'1 

1.1E+OO (mglkg-day)'1 

1.2E-01 (mglkg-day)'
1 

1.5E+OO (mglkg-day)'1 

3.4E+01 (mglkg-day)'1 

3.2E+01 (mglkg-day)'1 

2.2E+OO (mglkg-day)'1 

2.4E-01 (mglkg-day)'1 

Total Risk Across All Exposure Routes/Pathways I 
. . 

See Table 39 for defimtlons, sources of equation vanables for pathway-speafic 1ntake factor calculations . 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 
ND = No data available 

SD3RAGSD.xls/8.1 CW 1 of 1 

• 

Cancer 
Risk 

2.10E-08 

310E-10 

6.58E-09 

2.95E-09 

1.07E-09 

2.59E-07 

5.08E-09 
1.08E-07 

.o4.84E-08 
4.37E-08 

5E-07 I 

3119/01 



• 
Scenario Tlmeframe: Future 

Receptor Population: Conslruction Worker 
Rece tor A e: Adult 

Medium Exposure Exposure 

Medium Point 

Soil Subsurface Soil Site3 

Sediment Sediment Site 3 

N/A = Not Applicable 

Sb3ragsd.xlsi9-CW 

• 
TABLE68E 

SUM'AARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dennal Exposure 
Routes Total 

Dinoseb N/A N/A N/A N/A 

!Arsenic 2E-08 N/A 3E-07 3E-07 

fb,ldrin 3E-10 N/A 5E-09 N/A 
Dieldrin 7E-09 N/A 1E-07 1E-07 

Toxaphene 3E-09 N/A 5E-08 5E-08 

Pentachlorophenol 1E-09 N/A 4E-08 NIA 

Total Risk Across[Soil) NIA 

Total Risk Across All Media and All Exposure Routes SE-07 

1 of 1 

• 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal Exposure 
Routes Total 

Dinoseb 15 N/A 25 40 

Arsenic 0.0033 N/A O.o1 0.011 

Aldrin 0 .000026 N/A 0 0007 0.00073 

Dieldrin 0.0006 N/A 00094 0.01 

Toxaphene N/A N/A N/A N/A 

Pentachlorophenol 0.000021 N/A 0.00085 0.00087 

tal Hazard Index Across All Media and All Exposure Routes 40 

3/19/01 



• 

Exposure 
Route 

Ingestion 

Dermal 

Scenario nmefram 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Populalio 
Receptor Age: 

Chemical 
of Potential 

Concern 

Arsenic 
Aldrin 
Dieldrin 
Toxaphene 
Pentachlorophenol 

Arsenic 
Aldrin 
Dieldrin 
Toxaphene 
Pentachlorophenol 

Future 
Sediment 
Sediment 
Site 3 
Trespasser 
Adolescent 

Medium 
EPC 

Value 

8.36 
0.011 
0.25 
1.6 . 
5.3 

8 
0.011 
0.25 
1.6 
5.3 

Medium 
EPC 
Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

• 
TABLE 69A 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake Reference 
EPC EPC Selected Non-Cancer Non-Cancer Dose 
Value Units for Hazard Units 

Calculation 

NIA NIA M 3.2E-07 kglkg-day 3E-04 
N/A N/A M 3.2E-07 kglkg-day 3E-05 
NIA N/A M 3.2E-07 kg/kg-day 5E-05 
NIA N/A M 3.2E-07 kg/kg-day N/A 
NIA N/A M 3.2E-07 kg/kg-day 3E-02 

N/A N/A M 3.9E-07 kglkg-day 3E-04 
N/A N/A M 1.3E-07 kglkg-day 1.5E-05 
NIA N/A M 1.3E-06 kglkg-day 2.5E-05 
NIA N/A M 1.3E-06 kglkg-day NIA 
NIA N/A M 1.3E-06 kglkg-day 1.5E-02 

• 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Umts 

mglkg-day NIA N/A 0.009 
mglkg-day N/A NIA 0.000069 
mglkg-day NIA N/A 0.002 
mglkg-day N/A N/A N/A 
mg/kg-day N/A N/A 0.000056 

mglkg-day N/A N/A 0.011 
mglkg-day N/A NIA 0.00094 
mglkg-day N/A N/A 0.013 
mglkg-day NIA NIA N/A 
mglkg-day N/A NIA 0.0005 

Total ~azard Index Across All Exposure Routes/Pathways I <1 I .. See Table 53 for defimt1ons, sources of equation vanables for pathway-specific .ntake factor calculat1ons . 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
NIA = Not applicable 
M = Media-specific concentration 
mg/cu. M = milligrams per cubic meter 

SD3RAGSD.x1s/7.1 TP 1 of 1 3/19101 



• • 
TABLE 698 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 
Medium: 

Exposure Medium: 
Sediment 

Sediment 
Exposure Point: Site 3 

Receptor Population Trespasser 
Receptor Age: Adolescent 

Chemical Medium 
of Potential EPC 

Concern Value 

Arsenic 8.36 

Aldrin 0.011 
Dieldrin 0.25 

Toxaphene 1.6 
Pentachlorophenol 5.3 

Arsenic 8 

Aldrin 0.011 
Dieldrin 0.25 

Toxaphene 1.6 

Pentachlorophenol 5.3 

Medium Route Route EPC Selected Intake 
EPC EPC EPC for Risk (Cancer) 

Units Value Units Calculation (1) 

mglkg N/A N/A M 4.5E-08 

mg/kg N/A N/A M 4.5E-08 
mglkg N/A N/A M 4.5E-08 

mglkg N/A N/A M 4.5E-08 
mglkg N/A N/A M 4.5E-08 

mglkg N/A N/A M O.OE+OO 

mglkg N/A N/A M 1.9E-08 

mg/kg N/A N/A M 1.9E-07 

mg/kg N/A N/A M 1.9E-07 

mg/kg N/A N/A M 1.9E-07 

. . 
See Table 53 for defimbons, sources of equat1on vanables for pathway-speCific 1ntake factor calculations. 

EPC = Exposure point concentration 

mg/kg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

NO = No data available 

S03RAGSO.xls/8 1 TP 1 of 1 

Intake 
(Cancer) 

Units 

kg/kg-day 

kg/kg-day 
kg/kg-day 

kg/kg-day 
kg/kg-day 

kg/kg-day 

kg/kg-day 

kg/kg-day 

kg/kg-day 
kg/kg-day 

• 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.5E+OO (mglkg-dayr 5 67E-07 

1.7E+01 (mg/kg-day)"1 8 46E-09 

1.6E+01 (mg/kg-day)"1 1 81E-07 

1.1E+OO (mglkg-day)"1 7 96E-08 
1.2E-01 (mglkg-day)"1 2 88E-08 

1.5E+OO (mglkg-day}"1 O.OOE+OO 

3.4E+01 (mglkg-day)"1 6 94E-09 

3.2E+01 (mg/kg-day)"1 1 48E-06 

2.2E+OO (mglkg-day)"1 6 53E-07 

2.4E-01 (mglkg-day)"1 2 36E-07 

3E-06 

3/19/01 



• 
Scenario Timeframe: Future 
Receptor Population: Trespasser 
Receptor Age: Adult 

Medium Exposure Exposure 
Medium Point 

Sediment Sediment Site3 

N/A =Not Applicable 

S03RAGSO xfs/9. TP 

Chemical 

Arsenic 
Aldrin 
Dieldrin 
Toxaphene 

• 
TABLE 69C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

6E-07 N/A OE+OO 6E-07 Arsenic 
SE-09 N/A 7E-09 2E-08 Aldrin 
2E-07 N/A 1E-06 2E-06 Dieldrin 
SE-08 N/A 7E-07 7E-07 Toxaphene 

Pentachlorophenol 3E-08 N/A 2E-07 3E-07 Pentachlorophenol 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.0088 NIA 0 01 0.020 
0.000069 N/A 0.0009 0.00101 
0.0020 NIA 0.0130 0.02 

N/A NIA N/A N/A 
0.000056 N/A 000046 0.00051 

Total Risk Across( Soil) N/A Total Hazard Index Across All Media and All Exposure Routes <1 

Total Risk Across All Media and All Exposure Routes 3E-06 

1 of 1 3119/01 



• 

Exposure 
Route 

lngestoon 

lnhalatoo 

Dermal 

fScenario Timeframe· Future 

Medium: Soil 
Exposure Medium; 

Exposure Point 
Receptor Population: 
Receptor Age: 

ChemiCal 

of Potential 

Concern 

Arsenic 
Dieldrin 

3, 4- Dichloroanillne 
Otnoseb 

1. 2-Dichloroethane 

Arsenic 

Dieldrin 
3, 4- Dichloroaniline 
Dinoseb 

1,2-0ichloroelhane 

Arsenic 

Dieldrin 
3,4- Dichloroaniline 

Oinoseb 

1,2-0ichloroethane 

Surface and Subsurface Soil 

Site 4 Subsurface Soil 
Construction Worker 
Adutt 

Medium Medium 

EPC EPC 
Value unns 

6.1 mglkg 
0.037 mglkg 

12000 mglkg 
1100 mglkg 

0.34 mglkg 

61 mglkg 

0.037 mglkg 
12000 mglkg 
1100 mg/kg 

0.34 mglkg 

61 mglkg 

0.037 mglkg 
12000 mglkg 

1100 mglkg 

0.34 mglkg 

• 
TABLE 70A 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 
Value Units for Hazard Unn& 

Calculation 

N/A N/A M 1.13E.06 kg/kg-day 

N/A N/A M 113E.06 kg/kg-day 

N/A N/A M 1.13E.06 kg/kg-day 
N/A N/A M 1 13E.Q6 kg/kg-day 

N/A N/A M 1.13E.Q6 kg/kg-day 

N/A N/A M 3.56E-11 kg/kg-day 

NIA N/A M 3.56E-11 kg/kg-day 
N/A N/A M 3.56E-11 kg/kg-day 
NIA N/A M 3.56E-11 kg/kg-day 

N/A N/A M 2.24E.05 kg/kg-day 

N/A N/A M 2.89E.07 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 
N/A N/A M 9.63E.07 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 

.. 
See Table 35 for definitiOnS and sources of equatoo vanables for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 

Nl A = Not applicable 

M = Media-specific concentration 
mg/cu M = milligrams per cubic meter 

sb4ragsd.ldsl7 .o.N 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

3E-04 mg/kg-day N/A N/A 0023 

5E.05 mglkg-day N/A N/A 0 00083 

4E.03 mglkg-day N/A N/A 34 
1E.03 mglkg-day N/A NIA 1 2 

3E.02 mglkg-day N/A NIA N/A 

N/A mglkg-day N/A NIA NIA 

NIA mglkg-day NIA N/A N/A 

N/A mg/kg-day N/A N/A N/A 

N/A mg/kg-day N/A NIA N/A 

1 4E.03 mglkg-day N/A N/A 0 00535 

3E.04 mg/kg-day N/A NIA 00059 

2.5E-05 mg/kg-day N/A NIA 0 0014 

2E-03 mglkg-day N/A N/A 5 .8 

5E-04 mg/kg-day N/A N/A 2.1 

2 4E-02 mglkg-day N/A NIA 00000 

Total Hazard Index Across All Exposure Routes/Pathways 13 

3/19101 



• 
Scenario Timeframe: 
Medium: 

Exposure Medium: 

Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Arsenic 
Dieldrin 

3,4-0ichloroanifine 

Dinoseb 

1,2-0ichloroethane 

Inhalation Arsenic 

Dieldrin 

3,4-0ichloroanillne 

Dinoseb 

1,2-0ichloroethane 

Dennal Arsenic 

Dieldrin 

3,4-0ichloroanillne 

Dinoseb 

1,2-0ichloroethane 

• 
TABLE 708 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 

Surface and Subsurface Soil 

Site 4 Subsurface Soil 
Construction Worker 
Adult 

Medium Medium 

EPC EPC 

Value Units 

6.11 mglkg 

0 .037 mglkg 

12000 mglkg 

1100 mglkg 

0.34 mglkg 

6.1 mglkg 

0.037 mglkg 
12000 mglkg 

1100 mg/kg 

0.34 mglkg 

6.1 mglkg 

0.037 mglkg 

12000 mglkg 

1100 mglkg 
0.34 mglkg 

Route Route EPC Selected Intake 

EPC EPC for Risk (Cancer) 

Value Units Calculation (1) 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 1.61E-08 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 3.20E-07 

N/A N/A M 4.13E-09 

N/A N/A M 1.38E-08 

N/A N/A M 1.38E-08 

N/A N/A M 1.38E-08 
N/A N/A M 1.38E-08 

.. 
See Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = El<posure point concentration 

mglkg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

sb4ragsd.xls18-CW 1 of 1 

• 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

kg/kg-day 1.5E+OO (mglkg-day) ·• 1.48E-07 

kg/kg-day 1.6E+01 (mglkg-day) ·• 9.52E-09 

kg/kg-day N/A (mglkg-day) ·• N/A 

lqJ/kg-day N/A (rng/kg-day) ·• N/A 

kg/kg-day 9.1E-02 (rnglkg-day) ·• 4.91E-10 

kg/kg-day 1.51E+01 (mglkg-day) ·• 4.67E-11 

kg/kg-day 1.6E+01 (mglkg-day) ·• 3.01E-13 
kg/kg-day N/A (mglkg-day) ·• N/A 

kg/kg-day N/A (mglkg-day) ·• N/A 

kg/kg-day 9.1E-02 (mglkg-day) ·• 9.74E-09 

kg/kg-day 1.5E+OO (mglkg-day) ·• 3.78E-08 

kg/kg-day 3.2E+01 (mglkg-day) ·• 1.63E-08 

kg/kg-day N/A (rnglkg-day) ·• N/A 

kg/kg-day N/A (mglkg-day) ·• N/A 

kg/kg-day 1.1E-01 (mglkg-day) ·• 5.24E-10 

Total Risk Across All El<posure Routes/Pathways 22E-07 

3/19101 



• 
cenario Timeframe: Future 

Receptor Population: Construction Worker 
R e: Adult 

Medium Exposure Exposure 

Medium Point 

Soil Surface and Site4 

Subsurface SoU 

S4ragsd.xls19-CW 

• 
TABLE 70C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Ingestion Inhalation Dermal Exposure 
Routes Total Routes Total 

~enlc 1.5E-07 4.7E-11 3.8E-08 2E-07 Arsenic 0.023 N/A 0.006 0.03 

Dieldrin 9.5E-09 3.0E-13 1.6E-08 3E-08 Dieldrin 0.001 N/A 0.001 0 .002 

3,4-Dichloroanillne N/A N/A N/A N/A 3,4- Dichloroaniline 3.4 N/A 5.8 9.2 

Dinoseb N/A N/A N/A N/A Dinoseb 1.2 N/A 2.1 3.30 

1,2-Dichloroethane 4.9E-10 9.7E-09 5.2E-10 1E-08 1.2-Dichloroethane N/A 0.005 0.000 0.005 

Total Risk Across[Soiij 2E-07 otal Hazard Index Across All Media and All Exposure Routes 13 

Total Risk Across All Media and All Exposure Routes 2E-07 

1 or 1 3119/01 



• 
Scenano Tirretrame· CUrrent/Future 

Medium Soil 

Exposure Medium: Surface Soil 

Exposure Pomt· Site 4 Surface Soli 

Receptor Population: AduH Worl<er 
Receptor Ace. AduH 

Exposure Chemocal Medium Medium 

Route of Potent1111 EPC EPC 

Concern Value Units 

Ingest ton Oieldnn 0 46 mg/kg 

Dmoseb 248 mg/kg 

lnhalatton Oleldnn 0 46 mg/kg 

Oinoseb 248 mg/kg 

Delma! Oieldnn 0 46 mglkg 

Dmoseb 248 mg/kg 

• 
TABLE 71A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-cancer) (Non-Cancer) 

Value Units for Hazard Units 

calculat ion 

N/A N/A M 4 89E~7 kQ/kg-day 

N/A N/A M 4 89E.07 kg/kg-day 

N/A N/A M 1 48E-10 kg/kg-day 

N/A N/A M 1 48E-10 kg/kg-day 

N/A N/A M 4 01E~6 kg/kg-day 
N/A N/A M 4.01E~ kg/kg-day 

See Table 45 for definittons and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mg/kg =milligrams per kilogram 

N/A = Not applicable 

M = Medlll•specific concentration 

mg/cu M = milligram per e~;bic meter 

S4ragsd xlsn-SW 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentratton Concentratton auottent 

Umts 

5E~5 mglkg-day N/A N/A 0 00445 

1E~3 mg/kg-day N/A N/A 005 

N/A mg/kg-day N/A N/A N/A 

N/A mg/kg-day N/A NIA N/A 

2 5E.05 mg/kg-day N/A N/A 0073 

5E~4 mg/kg-day N/A N/A 0 747 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19101 



• 
Scenario Timeframe: 
Medium: 

Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Dieldrin 
Dinoseb 

Inhalation Dieldrin 
Dlnoseb 

Dermal Dieldrin 
Dlnoseb 

• 
TABLE 71 B 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 

Surface Soil 
Site 4 Surface Soil 

Adult Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

0.46 mglkg 
248 mglkg 

0.46 mg/kg 
248 mg/kg 

0.46 mglkg 

248 mg/kg 

Route Route 
EPC EPC 

Value Units 

N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 1.75E-07 kg/kg-day 1.60E+01 (mglkg-day) 

M 1.75E-07 kg/kg-day N/A (mg/kg-day) _, 

M 5.29E-1 1 kg/kg-day 1.60E+01 (mglkg-day) _, 

M 5.29E-11 kg/kg-day N/A (mglkg-day) _, 

M 1.43E-06 kg/kg-day 3.20E+01 (mg/kg-day) ., 

M 1.43E-06 kg/kg-day N/A (mg/kg-day) ·1 

Total Risk Across All Exposure Routes/Pathways 

See Table 45 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 
ND = No data available 

S4ragsd.xlsi8-SW 1 of 1 

• 

Cancer 
Risk 

1.27E-06 

N/A 

3.85E-10 
N/A 

2.09E-05 

N/A 

2.2E-05 

3119/01 



• 
Scenario nmeframe: Future 

Receptor Population: Adult Worker 

Receotor Aae: Adult 

Medium Exposure Exposure 

Medium Point 

Soil Surface Soil Site4 

N/A = Not Applicable 

S4ragsd.xi~W 

Chemical 

Dieldrin 

Dinoseb 

• 
TABLE 71C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

1E-06 1E-10 8E-06 8E-06 Dieldrin 

NJA NIA N/A NIA Dinoseb 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.00003 NIA 0.03 0.03 

0.05 NIA 1 1 

Total Risk Across[Soiij 8E-06 Total Hazard Index Across All Media and All Exposure Routes <1 

Total Risk Across All Media and All Exposure Routes 8E-06 

1 of 1 3/19/01 



• 

Exposure 

Route 

lngesllon 

lnhalatJon 

Dermal 

Scenario Timeframe· Future 

Medium: Sod 
Exposure Medium: Surface Soil 
Exposure Point: S~e 4 Surface Soil 

Receptor Population· Trespasser 
Receptor Aae: Adolescef'lt 

Chemoeal Medium 

of Potential EPC 
Concern Value 

Oleldnn 0 46 

Olnoseb 248 

Oteldnn 0 46 
Oinoseb 248 

Oleldnn 0 46 

Olnoseb 248 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

• 
TABLE 72A 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-cancer) (Non-Cancer) 
Value Units for Hazard Units 

calculation (1) 

N/A N/A M 1 58E-07 kg/kg-day 

N/A N/A M 1 58E-07 kg/kg-day 

N/A N/A M 4.80E-11 kg/kg-day 

N/A N/A M 4.80E-11 kg/kg-day 

N/A N/A M 1.30E-06 kg/kg-day 

N/A N/A M 1.30E-06 kg/kg-day 

See Table 49 for definitions and sources of equation variables for pathway-specific 1ntake factor calculations 

EPC = Exposure point concentration 

mg/kg = milllgrams per kilogram 
N/A = Not applicable 

M = Media-specific concentration 

mglcu M = milligrams per cubic meter 

S4ragsd,xlsl7-TP 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Oose(2) Dose Units Concentration Concentration Ouot1ent 
Units 

5E-05 mglkg-day N/A N/A 0 0014 

1E-03 mglkg-day N/A N/A 0039 

N/A mglkg-day N/A NIA N/A 

N/A mglkg-day N/A N/A N/A 

2.5E-05 mglkg-day N/A N/A 0024 

5E-04 mglkg-day N/A N/A 0 645 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Dieldrin 

Dinoseb 

Inhalation Dieldrin 

Dinoseb 

Dermal Dieldrin 

Dinoseb 

• 
TABLE 728 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

Site 4 Surface Soil 

Trespasser 
Adolescent 

Medium Medium 

EPC EPC 

Value Units 

0.46 mglkg 

248 mglkg 

0.46 mglkg 

248 mgfkg 

0.46 mglkg 

248 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 2.26E-08 kg/kg-day 1.60E+01 (mg/kg-day) -
M 2.26E-08 kg/kg-day N/A (mg/kg-day) · 1 

M 6.85E-12 kg/kg-day 1.60E+01 (mg/kg-day) 
_, 

M 6.85E-12 kg/kg-day N/A (mg/kg-day) 

M 1.85E-07 kg/kg-day 3.20E+01 (mg/kg-day) '1 

M 1.85E-07 kg/kg-day N/A (mg/kg-day) 

Total Risk Across All Exposure Routes/Pathways 
.. See Table 49 for definitions and sources of equation vanables for pathway-specific Intake factor calculations . 

EPC = Exposure point concentration 

mg/kg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

NO= No data available 

S4ragsd.x1sf8-TP 1 of 1 

• 

Cancer 

Risk 

1.65E-07 

N/A 

4 99E-11 

N/A 

2.70E-06 

N/A 

2.9E-06 

3/19/01 



Medium 

Soil 

• 
Scenario nmeframe: Future 
Receptor Populalion: TrespasserMsilor 

Receplor AQe: Adolescenl 

Exposure Exposure 

Medium Poinl 

Surface Soil Site4 

NIA = Nol Applicable 

S4ragsd.xlsl9-TP 

Chemical 

Dieldrin 

Dinoseb 

• 
TABLE 72C 

SlJWMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion lnhalalion Dermal Exposure 
Routes Total 

2E-07 5E-11 JE-06 JE-06 Dieldrin 

NIA NIA NIA Dinoseb 

• 

Non-Carcinogenic Hazard Quolienl 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.0014 NIA 0.024 0.0251 

0,039 NIA 0.64 0.684 

Total Risk Across[Soll) JE-06 Total Hazard index Across AJI Media and AJI Exposure Routes <1 

Total Risk Across AJI Media and AJI Exposure Roules 3E-06 

1 or 1 3/19/01 



• 

Exposure 

Route 

IngestiOn 

InhalatiOn 

Dermal 

[SCenano Timeframe. 

Medium 

Exposure Medium: 

Exposure POt'lt: 

Receptor Population : 

Receptor Age: 

Chemical 

of Potential 

Concern 

Aldnn 

Oleldnn 

Methoxychlor 

Toxaphene 

Oinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Olnoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Otnoseb 

Future 

Soil 

Surface Soil 

Site 6 Surface Soli 

Construction WOII<er 

Adult 

Medium 

EPC 

Value 

0017 

0 031 

20.06 

0 78 

37.97 

0017 

0 031 

20.06 

0 .78 

37.97 

0017 

0.031 

20 06 

0.78 

37 97 

Medium 

EPC 

Units 

mg/kg 

mg/kg 
mg/l<g 

mg/kg 

mg/kg 

mglkg 

mg/l<g 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

• 
TABLE 73A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Units 

Calculation 

N/A NIA M 113E-06 kg/kg-day 

N/A N/A M 113E-06 kg/kg-day 

N/A N/A M 1 13E-06 kg/kg-day 

N/A NIA M 113E-06 l<glkg-day 

N/A N/A M 1 13E-06 kg/kg-day 

N/A N/A M 3 56E-11 l<glkg-day 

N/A N/A M 3 56E-11 l<glkg-day 

N/A N/A M 3 56E-11 l<glkg-day 

N/A NIA M 3.56E-11 kg/kg-day 

NIA N/A M 3 56E-11 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 

N/A N/A M 9 63E.07 kg/kg-day 

N/A N/A M 9.63E.07 kg/kg-day 

N/A N/A M 963E.07 kg/kg-day 

See Table 35 for delinrt10r1s and sources or equation variables for pathway-specific Intake factor calculatiOns. 

EPC = EJ(posure poont concentration 

mglkg = millrgrams per kilogram 

N/A =Not appltcab4e 

M = Media-specrftc concentration 

mg/cu M = milligrams per cubic meter 

S6ragsd Kls/7 ·CW 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Unrts Conoentratlon Conoentrat100 Ouottent 

Unrts 

3E-05 mglkg-day N/A N/A 00007 

5E.OS mglkg-day NIA N/A 0001 

5E.03 mg/l<g-day N/A NIA 0005 

NO mglkg-day NIA N/A N/A 

1E.03 mglkg-day NIA NIA 0043 

N/A mg/kg-day N/A N/A N/A 

N/A mglkg-day NIA N/A NIA 
N/A mglkg-day N/A NIA N/A 

N/A mglkg-day N/A N/A N/A 

N/A mglkg-day N/A N/A N/A 

1 5E.05 mglkg-day N/A NIA 0 0011 

25E.05 mglkg-day N/A NIA 0 001 

2 .5E.03 mglkg-day N/A N/A 0008 

NO mglkg-day N/A N/A N/A 

5E.04 mg/kg-day N/A NIA 0073 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19/01 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

cena.rio Timeframe: 
ium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Rece tor e: 

Chemical 

of Potential 

Concern 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

• 
TABLE 738 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAl CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 

Surface Soil 

Site 6 Surface Soil 

Construction Worl!er 
Adult 

Medium Medium 

EPC EPC 

Value Units 

0.017 mglkg 

0,031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

0.017 mg/kg 

0 .031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mg/flg 

0.017 mglkg 

0.031 mg/kg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA N/A 

NIA N/A 

NIA N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 
Calculation (1) Units 

M 1.61E-08 kg/kg-day 1.7E+01 (mglkg-day) ·• 

M 1.61E-08 kg/kg-day 1.6E+01 (mglkg-day) ·• 

M 1.61E-08 kg/kg-day N/A (mglkg-day) ·• 

M 1.61E-08 kglklJ-day 1.1E+OO (mglkg-day) ·• 

M 1.61E-08 kg/kg-day N/A (mglkg-day) ·• 

M 5.08E-13 fig/kg-day 1.7E+01 (mglkg-day) ·• 

M 5.08E-13 kg/kg-day 1.6E+01 (mglkg-day) ·• 

M 5.08E-13 kg/kg-day NO (mglkg-day) ·• 

M 5.08E-13 kg/kg-day 1.1E+OO (mglkg-day) 
.. 

M 5.08E-13 kglklJ-day N/A (mglkg-day) ·t 

M 1.38E-08 kglklJ-day 3.4E+01 (mglkg-day) ., 

M 1.38E-08 kg/kg-day 3.2E+01 (mglkg-day) ·• 

M 1.38E-08 kg/kg-day N/A (mglkg-day) · • 

M 1.38E-08 kg/kg-day 2.2E+OO (mglkg-day) · I 

M 1.38E-08 kg/kg-day NIA (mglkg-day) ·• 

Total Risk Across All Exposure Routes/Pathways 

See Table 35 I Of definitions and sources of equation variables for pathway-specific Intake fac1or calculations. 

EPC • Exposure point concentration 

mglkg = milligrams per kilogram 

NIA = Not applicable 

M "' Medium-specific concentration 

NO = No data available 

S6ragsd..xlsi8-CW 1 or 1 

• 

cancer 

Risk 

4.78E-09 

7.91E-09 

N/A 

1.38E-08 

N/A 

1.52E-13 

2.50E-13 

N/A 

4.43E-13 

N/A 

8.16E-09 

1.35E-08 
NIA 

2.35E-08 

NIA 

7E-08 

3119101 



• 
Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receotor Aae: Adult 

Medium Exposure Exposure 

Medium Point 

Soil Surface Soil SiteS 

N/A z Not Apphcable 

S6regsd.xls/9-CW 

Chemical 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

• 
TABLE 73C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

SE-09 2E-13 8E-09 1E-08 Aldrin 

8E-09 2E-13 1E-08 2E-08 Dieldrin 

N/A N/A NJA N/A Methoxychlor 

1E-08 4E-13 4E-08 4E-08 Toxaphene 

N/A N/A N/A NJA Dinoseb 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

0.00069 NJA 0 .001 0.0018 

0 .00069 NJA 0.001 0 .0019 

0.005 NJA 0 .008 0 .012 

NJA NJA NJA NJA 

0.04.3 NJA 00731 0116 

Total Risk Across(Soiij 7E-08 Total Hazard Index Across All Media and All Exposure Routes <1 

Total Risk Across All Media and All Exposure Routes 7E-08 

1 of 1 3119/01 



• 
Scenario Tlmeframe: CurrenUFuture 

Medium: Soil 

Exposure Medium: Surface Soil 

Exposure Pool: Site 6 Surface Soil 

Receptor Population. Adu~ Worker 
Rec:eptor Age: AduK 

Exposure Chemical Medium Medium 
Route or Potentral EPC EPC 

Concern Value Units 

Ingestion Aldrin 0017 mglkg 

Oteldnn 0 031 mglkg 

Methoxychlor 2006 mglkg 

Toxaphene 0 78 mglkg 

Oinoseb 37 97 mg/kg 

lnhalatron Aldrin 0.017 mglkg 

Oleldnn 0031 mg/kg 

Methoxychlor 2006 mg/kg 

Toxaphene 0 78 mg/kg 

Oinoseb 37 97 mg/kg 

Dermal Aldnn 0.017 mglkg 

Dieldrin 0.031 mg/kg 

Methoxychlor 20 06 mglkg 

Toxaphene 078 mglkg 

Dinoseb 37.97 mglkg 

• 
TABLE 74A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC selec(ed (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Un~s 

Calculation (1) 

N/A N/A M 4.89E-{)7 kg/kg-day 

N/A N/A M 4 89E-{)7 kg/kg-day 

N/A N/A M 4.89E-{)7 kg/kg-day 

N/A N/A M 4.89E-{)7 kg/kg-day 

N/A N/A M 4.89E-{)7 kg/kg-day 

NIA N/A M 1.48E-10 kg/kg-day 

NIA N/A M 1.4BE-10 kg/kg--day 

N/A N/A M 1.48E-10 kg/kg-day 

N/A N/A M 1.48E-10 kg/kg-day 
N/A N/A M 1.48E-10 kg/kg-day 

N/A N/A M 4 01E-{)6 kg/kg--day 

N/A N/A M 4.01E-{)6 kg/kg-day 

N/A N/A M 4.01E-06 kg/kg-day 

N/A NIA M 4.01E-06 kg/kg-day 

N/A N/A M 4.01E-06 kg/kg-day 

.. 
See Table 45 lor definitrons and sources or equation vanables ror pathway-specific rntake factor calculations . 

EPC = Exposure point concentration 

mglkg = milligrams per lalogram 

N/A = Not applicable 

M = Media-specific concentration 

mg/cu. M = millrgrams per cubic meter 

S6ragsd,xlsl7 -SoN 1 o( 1 

• 

Reference Reference Reference Reference Hazard 
0ose(2) Dose Unrts Concentration Concentratron Quotient 

Units 

3E-{)5 mglkg-day N/A NIA 000028 

5E-{)5 mglkQ-day N/A N/A 00003 

SE-{)3 mglkg-day N/A N/A 0 00196 

NO mglkg-day N/A N/A N/A 
1E-{)3 mg/kg-day N/A N/A 0 019 

N/A mglkg-day N/A N/A N/A 

N/A mglkg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

1 SE-00 mg/kg-day N/A N/A 0.00467 
2.5E-{)5 mg/kg-day N/A NIA 00049 

2.5E-{)3 mglkg-day N/A N/A 0 032 

NO mglkg-day N/A N/A N/A 

5E-{)4 mg/kg-day N/A N/A 03 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3119101 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

!scenario Timeframe: 

~ium: 
Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Chemical 

of Potential 

Concern 

Aldrin 

Dieldrin 

Methoxychlof 

Toxaphene 

Oinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Oinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Oinoseb 

• 
TABLE 748 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

Site 6 Surface Soil 

AduHWorker 
AduH 

Medium Medium 

EPC EPC 

Value Units 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mg/kg 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0 .78 mglkg 

37.97 mglkg 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

Route Route 
EPC EPC 

Value Units 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

NIA NJA 

NIA N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 1.75E-07 kg/kg-day 1 70E+01 (mglkg-day) ·• 

M 1.75E-07 kg/kg-day 1.60E+01 (mglkg-day) '1 

M 1.75E-07 kg/kg-day N/A (mglkg-day) · • 

M 1.75E-07 kg/kg-day 1.10E+OO (mglkg-day) · 1 

M 1.75E-07 kg/kg-day N/A (mglkg-day) 
.. 

M 5.29E-11 kg/kg-day 1.7E+01 (mglkg-day) ' 1 

M 5.29E-11 kg/kg-day 1.6E+01 (mglkg-day) •1 

M 5.29E-11 kg/kg-day NO (mglkg-day) ·• 
M 5.29E-11 kg/kg-day 1.1E+OO (mglkg-day) '1 

M 5 .. 29E-11 kg/kg-day N/A (mglkg-day) ·• 

M 1.43E·06 kg/kg-day 3.4E+01 (mglkg-day) '1 

M 1.43E-06 kg/kg-day 3.2E+01 (mglkg-day) '1 

M 1.43E-06 kg/kg-day N/A (mglkg-day) '1 

M 1.43E-06 kg/kg-day 2.2E+OO (mglkg-day) ·• 
M 1.43E-06 kg/kg-day NIA (mglkg-day) ' 1 

Total Risk Across All Exposure Routes/Pathways 

See Table 45 fOf definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

NO = No data available 

S6ragsd.xls/8-SW 1 or 1 

• 

Cancer 

Risk 

5.18E-08 

8.58E-08 

~A 

1 49E-07 

NIA 

1.58E-11 

2.60E-11 

NIA 

4.61E-11 

N/A 

8.50E-07 

1.41E-06 

N/A 

2.45E-06 

N/A 

SE-06 

3119101 



• 
Medlin 

Sal 

NIA•Nol~ 

IScenwto Tmehme: FuUe 
Recep~ar Popljo1on. A.u WOII<w 

R1C!f11orAee' MAl 

ElcpoSin Elcpowe 
M....., P'*'l 

SU'foceSall Slle6 

Chemlcel 

lngeslon 

Akt1n 6£-08 

Dlelci1n 9E-08 
Met>oxyd11or N/A 

T oxapllene 1E-07 

Oinoseb N/A 

• 
TABLE 74C 

SUMMARY Of RECEPTOR RISI<S AND HAZARDS FOR COPes 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Ca<dnogerie Risk 

lrhllllllon Denne! Elcposu'e 
ROUies T 0111 

2E- 11 9E-07 9E-07 

3E-11 1E-06 1E-06 
N/A N/A N/A 

6£-11 2E-06 3E-06 
N/A N/A N/A 

Tolal Rill! Across( Soli) 6E-06 
Total Risk Across AI Meda on4 AI ElcpoSin ROWis 5E-06 

1 ol1 

• 
Chemlcel Nof>.Carcinoger Huerd Ouotenl 

lngeston lmalalon Dennel ElcpoSin 
ROUieS TOIII 

AlOin 000023 N/A 00047 0005 
Dlelci1n 0.0003 N/A 00049 00052 
Mell'loxyctiiOr 0.00196 N/A 0032 0034 
Toxaphene N/A N/A N/A N/A 

Donoseb 0.019 N/A Q3047 0 323 

Tollll Hvar41ndeXAaols AI Meda onciAI Elcposu'• ROIMS <1 

3119o<l1 



• 

Exposure 
Route 

Ingestion 

Inhalation 

Dermal 

Scenario Timefnlme· Future 
Medium son 

Exposure Medium· Surface Soil 
Exposure Point Site 6 Surface Soil 
Receptor Population· Trespasser 
Receptor Aoe Adolescent 

Chern teal Medium 
of Potential EPC 

Concern Value 

Aldnn 0017 
Oleldnn 0 031 
Methoxychlor 20 06 

Toxaphene 0 78 
Otnoseb 37 97 

Aldnn 0017 
Oteldnn 0 031 

Methoxychlor 20.06 
Toxaphene 0.78 
Dinoseb 37.97 

Aldnn 0.017 
Oieldnn 0.031 

Methoxychlor 20.06 
Toxaphene 0 78 

Dinoseb 37.97 

Medium 
EPC 

Units 

mglkg 
mg/kg 
mg/kg 

mg/kg 
mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mgll<g 

mglkg 

mg/kg 
mglkg 
mg/kg 

• 
TABLE 75A 

CALOJLATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 
EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Units 
Calculation ( 1) 

N/A N/A M 1 58E.07 kg/kg-day 
N/A N/A M 1 58E.07 kg/kg-day 

N/A N/A M 1 58E.07 kg/kg-day 
N/A NJA M 1 58E.07 kg/kg-day 
N/A N/A M 1 58E.07 kg/kg-day 

NJA NJA M 4 80E-11 kg/kg-day 
N/A N/A M 4 80E-11 kg/kg-day 

N/A NJA M 4 80E-11 kg/kg-day 
N/A N/A M 4 80E-11 kg/kg-day 
N/A N/A M 4 80E-11 kg/kg-day 

N/A N/A M 1 30E.06 kg/kg-day 

NIA NIA M 1 30E.06 kg/kg-day 
N/A N/A M 1 30E.06 kg/kg-day 
N/A N/A M 1 30E.06 kg/kg-day 

N/A N/A M 1 30E.06 kg/kg-day 

See Table 49 for delinttions and sources of equation variables for pathway-specd'te tntake factor calculations. 

EPC = Exposure potnt concentration 

mg/kg = mHiigrams per kilogram 

N/A " Not applicable 
M = Medla-spectfte concentrat1011 

mgtcu M = mintgrams per c11bte meter 

S6ragsd xls/7 • Tf> 1 or 1 

• 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration ConcentraiJon Quotient 

Units 

3E.OS mglkg-day N/A N/A 000009 
SE.OS mg/kg-day N/A N/A 0000 
SE-03 mglkg-day NJA N/A 0001 

NO mg/kg-day N/A N/A N/A 

1E.03 mg/kg-day NJA N/A 0006 

N/A mglkg-day N/A N/A N/A 
N/A mglkg-day NJA N/A N/A 

NJA mgll<g-day NJA N/A NIA 
N/A mglkg-day N/A N/A N/A 

N/A mgll<g-day NJA N/A N/A 

1 SE-05 mg/kg-day N/A N/A 0 00151 

2.5E.05 mg/kg-day N/A N/A 0002 

2 SE-03 mg/kg-day N/A N/A 0 010 

NO mg/kg-day N/A N/A N/A 

SE-04 mg/kg-day NJA N/A 0099 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19101 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

!Scenario nmeframe: 

~ium: 
Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor AQe: 

Chemical 

of Potential 

Concern 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

Aldrin 

Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

• 
TABLE 758 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

SHe 6 Surface Soil 

Trespasser 
Adolescent 

Medium Medium 

EPC EPC 

Value UnHs 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

0.017 mglkg 

0.031 mglkg 

20.06 mglkg 

0.78 mglkg 

37.97 mglkg 

Route Route 

EPC EPC 

Value UnHs 

N/A NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

N/A NIA 

N/A NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA N/A 

NIA N/A 

NIA N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer} (Cancer} Factor Factor Units 

Calculation (1) Unit.s 

M 2.26E-08 kglkg~ay 1.7E+01 (mglkg-day) · I 

M 2.26E.08 kg/kg-day 1.6E+01 (mglkg-day) · I 

M 2.26E.08 kg/kg-day NIA (mglkg~ay) ·I 

M 2.26E.08 kg/l(g-day 1.1E+OO (mglkg~ay) · I 

M 2.26E-08 kg/l(g-day NIA (mglkg-day) .. 
M 6.85E-12 kglkg~ay 1.72E+01 (mglkg-day) · I 

M 6.85E-12 kg/l(g~ay 1.6E+01 (mglkg-day) ·I 

M 6.85E-12 kglkg~ay NO (mglkg~ay) · I 

M 6.85E-12 kglkg~ay 1.12E+OO (mglkg-day) "1 

M 6.85E-12 kg~y NIA (mglkg-day) · I 

M 1.85E.07 kg/kg-day 3.4E+01 (mglkg-day) · I 

M 1.85E.07 kglkg~y 3.2E+01 (mglkg~ay) · I 

M 1.85E.07 kg/kg-day NIA (mglkg-day) · I 

M 1.85E-07 kglkg~ay 2.2E+OO (mglkg-day) · I 

M 1.85E-07 kg/kg-day NIA (mglkg~ay) · I 

Total Risk Across All Exposure Routes/Pathways 

See Table 49 for definitions and sources of equation variables for pathway-specific tntake factor calculations. 

EPC = Exposure point concentration 

mglkg c milligrams per kilogram 

NIA = Not applicable 

M c Medium-specific concentration 

NO "' No data available 

S6ragsd.xlsl8-TP 1 of 1 

• 

Cancer 

Risk 

6 7tE.09 

1.11E-08 

N/A 

1.93E.08 

N/A 

1.32E-12 

2.16E-12 

N/A 

3.84E-12 

N/A 

1.10E.07 

1.82E.07 

N/A 

3.17E-07 

N/A 

6E.07 

311 9/01 



• 
Scenario Timeframe: Future 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Medium Exposure Exposure 
Medium Point 

Soli Surface Soil SiteS 

NIA = Not Applicable 

S6ragsd.xlsl9-TP 

Chemical 

Aldrin 
Dieldrin 

Methoxychlor 

Toxaphene 

Dinoseb 

• 
TABLE 75C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

7E-09 1E-12 1E-07 1E-07 ~drin 
1E-08 2E-12 2E-07 2E-07 Dieldrin 

N/A N/A N/A N/A Methoxychlor 

2E-08 4E-12 JE-07 JE-07 Toxaphene 

N/A NIA N/A NIA Dinoseb 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0.0001 NIA 0.0015 0.002 

0.00010 NIA 0.002 0.0017 

0.001 N/A 0.010 0.011 

N/A NIA N/A NIA 

0.006 NIA 00986 0.105 

Total Risk Across(Soiij 6E-07 Total Hazard Index Across All Media and All Exposure Routes <1 

Total Risk Across All Media and All Exposure Routes 6E-07 

1 of 1 3/19/01 



• 

Exposure 

Route 

IngestiOn 

lnhala~on 

Dermal 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: 

Exposure POtnt 

Receptor Population: 
Rece tor A e: 

Chemical 

of Potential 

Concern 

ArseniC 

3,4-0ichloroanillne 

Olnoseb 

Propanil 

Arsenic 

3, 4-0ichloroamline 

Dinoseb 

Propanll 

Arsenic 

3, 4-Dichloroanillne 

Dinoseb 

Propanil 

Subsurface Soil 

Site 9 Subsurface Soil 

Construction Worker 
AduH 

Medium 

EPC 

Value 

7.3 

450 

29000 

4000 

7.3 

450 

29000 

4000 

7.3 

450 

29000 

4000 

Medium 

EPC 

UnitS 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

• 
TABLE 76A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEOAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Unfts for Hazard Unfts 

Calculation 

N/A N/A M 1.13E-06 kg/kg-day 

N/A N/A M 1.13E-06 kg/kg-day 

N/A N/A M 1.13E-06 kg/kg-day 

N/A N/A M 1.13E-06 kg/kg-day 

NIA N/A M 3.56E-11 kglkg-day 

N/A N/A M 3.56E-1 1 kg/kg-day 

N/A N/A M 3.56E-11 kg/kg-day 

N/A N/A M 3.56E-11 kg/kg-day 

N/A N/A M 2.89E-07 kg/kg-day 

N/A N/A M 9.63E-07 kg/kg-day 

N/A N/A M 9.63E-07 kg/kg-day 

N/A N/A M 9 63E-07 kg/kg-day 

See Table 35 for definitions and sources of equation variables for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 

NIA = Not applicable 

M =Media-specific conoentratlon 

sb9ragsdJdsl7 -ON 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Oose OoseUn~s Concentration Concentratmn Quotient 

Unrts 

3.00E-04 mg/kg-day N/A N/A 0027 
4 OOE-03 mglkg-day N/A N/A 0130 

1 OOE-03 mg/kg-day N/A N/A 33 

5 OOE-03 mg/kg-day N/A N/A 09 

N/A mglkg-day N/A NIA N/A 
N/A mglkg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

N/A mglkg-day NIA N/A N/A 

3.00E-04 mglkg-day N/A N/A 0.007 

2 OOE-03 mglkg-day N/A N/A 0 22 

5 OOE-04 mglkg-day N/A NIA 56 

2.50E-03 mglkg-day N/A N/A 1 5 

Total Hazard Index Across All Exposure Routes/Pathways 91 

3/19101 



• 

Exposure 
Route 

ngestion 

Inhalation 

Dermal 

!Scenario Timeframe: 

f\1edium: 
Exposure Medium: 
Exposure Poinl: 
Receptor Population: 
Receptor Age: 

Chemical 
of Potential 

Concern 

Arsenic 

3,4-0ichloroaniline 

Dinoseb 

Propanil 

Arsenic 

3,4-Dichloroaniline 

Dinoseb 

Propanil 

Arsenic 

3,4-Dichloroaniline 

Dinoseb 

Propanil 

Future 
Soil 
Subsurface Soil 
Site 9 Subsurface Soil 
Construction W orller 
Adult 

Medium Medium 
EPC EPC 

Value Units 

7.3 mglkg 

450 mglkg 

29000 mglkg 

4000 mg/kg 

7.3 mglkg 

450 mglkg 

2.9000 mg/kg 

4000 mg/kg 

7.3 mglkg 

450 

29000 mglkg 

4000 mglkg 

• 
TABLE 766 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 

Value Units Calculation (1) 

N/A N/A M 1 .61E~8 

N/A N/A M 1 .61E~8 

N/A NIA M 1 .61E~8 

N/A N/A M 1 .61E~8 

N/A N/A M 5.08E· 13 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 5.08E-13 

N/A N/A M 4.13E-09 

N/A N/A M 1.38E-08 

N/A N/A M 1.38E-08 

N/A N/A M 1.38E-08 

.. See Table 35 for defin1t1ons and sources of equation vanables for pathway-specific Intake factor calculations . 

EPC • Exposure point concentration 

mglkg " milligrams per ki logram 
N/A = Not applicable 
M = Medium-specific concentration 

sb9ragsd.xlsi8-CW 1 of 1 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor FactorUnfts Risk 

Units 

kg/kg-day 1.50E+OO (mglkg-day) 1 .76E~7 

kg/kg-day N/A (mglkg-day) ·1 N/A 

kg/kg-day NIA (mglkg-day} ·• N/A 

kg/kg-day N/A (mglkg-day) 
.. N/A 

kg/kg-day 1.51E+01 (mglkg-day) 
.. 

5.58E·11 

kg/kg-day N/A (mg/kg-day) •I N/A 

kg/kg-day N/A (mglkg-day) ·• N/A 

kg/kg-day N/A (mglkg-day) ·• N/A 

kg/kg-day 1.50E+OO (mglkg-day} •I 4.52E·08 

kg/kg-day N/A (mglkg-day) ·1 N/A 

kg/kg-day N/A (mglkg-day} ·• N/A 

kg/kg-day N/A (mglkg-day) ·• N/A 

Total Risk Across All Exposure Routes/Pathways 2.2E~7 

3/19/01 



• 
cenario Timeframe: Future 
eceptor Population: Construction Worker 
eceotor Aae: AduH 

Medium Exposure Exposure Chemical 

Medium Point 

Surlace and 
Soil Subsurface Soil SHe9 !Arsenic 

~ .4-Dichloroanillne 

pnoseb 

Propanil 

sb9ragsd.xlsi9-CW 

• 
TABLE 76C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION WEST HELENA ARKANSAS 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 

2E-07 6E-11 SE-08 2E-07 

N/A NIA N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

Total Risk Across[Soil] I 2E-07 

1 of 1 

• 
. 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Arsenic 0 03 N/A 0 01 003 

3,4-Dichloroanlhne 0 13 NIA 022 035 

p noseb 32 77 NIA 55 85 89 

IPropanil 0 90 NIA 1 54 2 44 

I Total Hazard Index Across All Media and All Exoosure Routes I 91 l 

3119/01 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

Scenano Timeframe· CurrenVFuture 

Medium Soil 

Exposure Medium: 

Exposure Poll!' 

Receptor Population: 
Receptor Age: 

Chemical 

of Potential 

Concern 

Heptachlor 

Dlnoseb 

Propand 

Heptachlor 

Dlnoseb 
Propanll 

Heptachlor 

Dtnoseb 

Propanll 

Surface Soil 

SHe 9 Surface Soil 

AdultWor1<er 
Adult 

Medium 

EPC 

Value 

1 5 

29000 

4000 

1 5 

29000 

4000 

1.5 
29000 

4000 

Medium 

EPC 

Units 

mgii<Q 

mgii<Q 

mgii<Q 

mgii<Q 

mglkg 

mgii<Q 

mg/kg 

mglkg 

mgfkg 

• 
TABLE 77A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 

Value Units for Hazard Units 

calculation (1 l 

NIA N/A M 4 89E-07 kg/kg-day 

N/A N/A M 4.89E-07 kgii<Q-day 

N/A N/A M 4 89E-07 kgii<Q-day 

N/A N/A M 1 48E-10 kgii<Q-day 

NIA N/A M 1 48E·10 kgfkg-day 
N/A N/A M 1.48E-10 kgii<Q-day 

N/A NIA M 4 0 1E-06 kg/kg-day 
N/A N/A M 4 01E-06 kgii<Q-day 

N/A NIA M 4 01E·06 kg/kg-day 

See Table 45 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per lotogram 

NJA = Not applicable 

M = Media-specific concentration 

mg/cu M = mUUgrams per cubic meter 

S9ragsd xls/7-sw 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Oose(2) Dose Units Concentration Conoentratoo Quotient 

Untts 

5E-04 mglkg-day NIA N/A 00015 

1E-03 mgii<Q-day NIA N/A 14 2 

5E-03 mgii<Q-day NJA NIA 0 391 

N/A mglkg-day NJA N/A N/A 

NIA mglkg-day NfA N/A N/A 

N/A mglkg-day NIA N/A NIA 

2.5E-04 mg/kg-day N/A N/A 0024 

5E-04 mglkg-day NJA N/A 233 

2.5E.Q3 mg/kg-day N/A NIA 64 

Total Hazard Index Across All Exposure Roules/Pathways 254 

3/19/01 



• 
Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 
Concern 

Ingestion Heptachlor 

Dinoseb 
Propanil 

Inhalation Heptachlor 
Dinoseb 

Propanil 

Dermal Heptachlor 

Dinoseb 
Propanil 

• 
TABLEnB 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 
Surface Soil 
Site 9 Surface Soil 
Adult Worker 
Adult 

Medium Medium 

EPC EPC 
Value Units 

1.5 mglkg 

29000 mglkg 
4000 mg/kg 

1.5 mglkg 
29000 mglkg 

4000 mg/kg 

1.5 mglkg 

29000 mglkg 
4000 mglkg 

Route Route 

EPC EPC 
Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 
Calculation (1) Units 

M 1.75E-07 kg/kg-day 4.5E+OO (mglkg-day) · 

M 1.75E-07 kg/kg-day N/A (mglkg-day) •1 

M 1.75E-07 kg/kg-day N/A (mg/kg-day) •1 

M 5.29E-11 kg/kg-day 4.55E+OO (mglkg-day) ·1 

M 5.29E-11 kg/kg-day N/A (mg/kg-day) 

M 5.29E-11 kg/kg-day NO (mg/kg-day) 
_, 

M 1.43E-06 kg/kg-day 9E+OO (mglkg-day) •1 

M 1.43E-06 kg/kg-day NIA (mg/kg-day) "1 

M 1.43E-06 kg/kg-day N/A (mglkg-day) ·1 

Total Risk Across All Exposure Routes/Pathways 

See Table 45 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC =Exposure point c?ncentration 
mglkg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 
NO= No data available 

S9ragsd.xlsi8-SW 1 of 1 

• 

Cancer 
Risk 

1.18E-06 

N/A 
N/A 

3.61 E-10 
N/A 
N/A 

1.93E-05 
N/A 
N/A 

2.1E-05 

3/19/01 



• 
Medium EJcposure Exposure Chemical 

Medium Point 

Soil Surface Soil Sote9 Heptachlor 

Soil Surface Soil Srte9 Olnoseb 

Propanil 

N/A : Not Applicable 

Ingestion 

1.18E.Q6 

N/A 

N/A 

• 
TABLEnC 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

lnhalatlon Dermal EJcposure 

Routes Total 

3.61E-10 1.93E-05 2.05E-05 Hepla<:hlor 

N/A N/A N/A Olnoseb 

N/A N/A N/A Prop a nil 

• 
Non·Carcinogenlc Hazard Quotient 

lngestlon lnhalatlon Oe'mal Exposure 
Routes Total 

0.0015 N/A 00241 0.026 

14 NIA 233 247 

039 N/A 6 7 

Total Risk Across(Soiq 2E-05 Total Hazard Index Across All Media and All EJcposuoe Routes 254 
Total Rosk Across All Medoa and All EJcposure Routes 2E-05 

1 ol1 3119101 



• 
Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium· Surface Soil 
Exposure POint: Site 9 Surface Soil 

Receptor Population: Trespasser 
Rece tor A e: Adolescent 

Exposure Chemical Medium Medium 

Route of Potential EPC EPC 
Concern Value Units 

lngestJon Heptachlor 1 5 mg/kg 

Oinoseb 29000 mg/kg 

Propaml 4000 mg/kg 

Inhalation Heptachlor 1 5 mg/kg 

Dinoseb 29000 mg/kg 
Propanll 4000 mg/kg 

Dennal Heptachlor 1 5 mg/kg 
Olnoseb 29000 mg/kg 

Propanil 4000 mg/kg 

• 
TABLE 78A 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-cancer) (Non-Cancer) 
Value Units for Hazard Units 

calculation (1) 

N/A N/A M 1.58E.07 kg/kg-day 

N/A NIA M 1 58E.07 kg/kg-day 

N/A N/A M 1.58E.07 kg/kg-day 

N/A N/A M 3.08E·11 kg/kg-day 

N/A N/A M 3.08E·11 kg/kg .<fay 
N/A N/A M 3.08E-11 kg/kg .<fay 

N/A N/A M 1.30E.06 kg/kg-day 

NIA N/A M 1.30E.06 kg/kg .<fay 

N/A N/A M 1.30E-06 kg/kg-day 

See Table 49 for defimtions and sources of equation vanables for pathway-specific intake factor calculatrons. 

EPC = Exposure point concentration 

mg/kg = m inigrams per kilogram 
NIA = Not applicable 

M = Media-specific concentration 

mg/cu M = milligrams per cubic meter 

S9ragsd.xlsfl • TP 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Units Concentration Concentration Quotient 
Units 

5E.04 mg/kg.<fay N/A N/A 0 00047 
1E.03 mg/kg.<fay NJA NIA 46 

5E.03 mglkg.<fay NJA N/A 0 127 

NIA mg/kg.<fay N/A N/A NIA 

N/A mg/kg.<fay N/A N/A N/A 
N/A mglkg.<fay NIA N/A N/A 

2 5E.04 mglkg.<fay NIA N/A 0 0078 

5E.04 mglkg.<fay N/A N/A 75 3 

2 SE-03 mglkg-day N/A N/A 2 1 

Total Hazard Index Across All Exposure Routes/Pathways 82 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 

Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion Heptachlor 

Dinoseb 

Propanil 

Inhalation Heptachlor 

Dinoseb 

Propanil 

Dermal Heptachlor 

Dlnoseb 

Propanil 

• 
TABLE 788 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Surface Soil 

Site 9 Surface Soli 

Trespasser 

Adolescent 

Medium Medium 

EPC EPC 

Value Units 

1.5 mglkg 

29000 mg/kg 

4000 mglkg 

1.5 mglkg 

29000 mglkg 

4000 mglkg 

1.5 mglkg 

29000 mglkg 

4000 mglkg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

NIA N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 2 .. 26E-08 kg/kg-day 4.5E+OO (mglkg-day) -
M 2.26E-08 kg/kg-day N/A (mglkg-day) 

-t 

M 2.26E-08 kg/kg-day N/A (mglkg-day) -t 

M 4.41 E-12 kg/kg-day 4.55E+OO (mglkg-day) 

M 4.41E-12 kg/kg-day N/A (mg/kg-day) -t 

M 4.41E-12 kg/kg-day NO (mglkg-day) ·t 

M 1.85E-07 kg/kg-day 9E+OO (mglkg-day) _, 

M 1.85E-07 kg/kg-day N/A (mglkg-day) _, 

M 1.85E-07 kg/kg-day N/A (mglkg-day) -t 

Total Risk Across All E)(posure Routes/Pathways 

See Table 49 for definitions and sources of equation variables for pathway-specific Intake factor calculations. 

EPC =Exposure point concentration 

mglkg = milligrams per kllogram 

N/A = Not applicable 

M = Medium-specifiC concentration 

NO = No data available 

S9ragsd.ldsf8-TP 1 of 1 

• 

Cancer 

Risk 

1.5E-07 

N/A 

N/A 

3.0E-11 

N/A 

NIA 

2.5E-06 

N/A 

N/A 

2.7E-06 

3/19/01 



• 
Scenario Timeframe: Future 

Receptor Population: Trespasser 

Receotor Aae: Adolescent 

Medium Exposure Exposure 

Medium Point 

Soil Surface Soil Site9 

N/A = Not Applicable 

S9ragsd.xlsl9-TP 

Chemical 

Heptachlor 

Dinoseb 

Propanil 

• 
TABLE 78C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

1.53E-07 3.01E-11 2.50E-06 2.66E-06 Heptachlor 

NJA NJA NIA N/A Dinoseb 

N/A N/A N/A N/A Propanll 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

0 .0005 NIA 0.0078 0.0083 

4.6 NIA 75.3 80 

0.127 NJA 2.1 2 

Total R isk Across(Soiij 3E-06 Total Hazard Index Across All Media and All Exposure Routes 82 

Total Risk Across All Media and All Exposure Routes 3E-06 

1 of 1 3119/01 
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TABlE79A 

CALCUlATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Exposure 
Route 

Inhalation 

Soenario Timeframe: 
Medium: 
Exposure Medium: 

Exposure Point 

Receptor Population: 
Receptor .IIQe: 

Chemical 
of Potential 

Concern 

1,1 ;2-Trichloroethane 
1 ,2-Dichloroethane 

1,2-Dichloropropane 

4-Methyi-2-Pentanone (M IBK) 

Acetone 

Benzene 

Bromodichloromelhane 

Bromoform 
Chlorobenzene 
Chloroform 

Dibromochloromethane 
Methylene chloride 
Toluene 

Future 
Grounct.vater 
Alluvial Groundwater 

Alluvial Groundwater 
Olrsite Agricultural Workers 
Adult 

Medium Medium 
EPC EPC 

Value Units 

0.027 mg/L 
87 mg!L 

0.043 mg/L 
2.5 mgiL 

2 mgiL 
0.046 mg/L 

0.006 mgiL 

0.011 mgiL 

0.47 mg/L 
1.40 mg/L 

0.013 mg/L 
5 mg/L 

140 mg!L 

Route Route EPC 
EPC EPC Selected 

Value Units for Hazard 

Calculation 

1.9E-02 mgtm• R 
2.9E+OO mglm3 R 
7.1E-02 mg/m3 R 
2.8E-02 mglm3 R 

5.2E+OO mglm3 R 

2.2E-01 mg/m3 R 
2.8E-02 mglm3 R 

1.3E-02 mg/m3 R 
4.8E-02 mg/m3 R 
1.4E.01 mg/m3 R 
1.4E-04 mg/m3 R 
4.4E+01 mglm3 R 
2.8E+01 mg/m3 R 

.. See Table 56 for definitions and sources of equation variables for pathway-specific mtake factor calculations . 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 

N/A = Not applicable 

R = Route-specific concentration 
1Jg/m3 = miCfograms per cubic meter 

AGWRAGSO.tds/7 .OAW 1 of 1 

Intake Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 

5.80E-03 mglkg-day N/A mglkg-day N/A NIA N/A 

5.80E.03 mg/kg-day 1.4E.03 mglkg-day N/A N/A 11.8 

5.80E-03 mglkg-day 1.1E-03 mglkg-day N/A NfA 0.36 

5.80E-03 mglkg-day 2.3E-02 mglkg-day N/A NIA 0.007 

5.80E-03 mglkg-day N/A mglkg-day N/A NIA NIA 

5.80E-03 mglkg-day 1.7E-03 mglkg-day N/A N/A 0.74 
5.80E-03 mglkg-day NIA mglkg-day N/A N/A N/A 

5.80E-03 mg/kg-day N/A mglkg-day N/A NIA N/A 

5.80E-03 mglkg-day 5.7E-03 mglkg-day N/A N/A 0.048 
5.80E.03 mglkg-day 8.6E.05 mglkg-day N/A N/A 9.7 

5.80E-03 mglkg-day N/A mglkg-day N/A N/A N/A 

5.80E-03 mglkg-day 8.6E-01 mglkg-day N/A N/A 0 .3 
5.80E.03 mglkg-day 1.14E.01 mglkg-day N/A N/A 1.4 

Total Hazard Index Pcross All Exposure Routes/Pathways 24 

3119101 
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TABLE 79B 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Scenario Timeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Inhalation 1,1,2-Trichloroethane 

1 ,2-Dichloroethane 
1 ,2-Dichloropropane 

4-Methyi-2-Pentanone (MIBK) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 

Chlorobenzene 
Chloroform 

Dibromochloromethane 
Methylene chloride 
Toluene 

Future 
Groundwater 

Alluvial Groundwater 
Alluvial Groundwater 
Offsite Agricultural Workers 
Adult 

Medium Medium 
EPC EPC 

Value Units 

0.027 mg/L 

87 mg/L 
0.043 mg/L 

2.5 mg/L 
2 mg/L 

0.046 mg/L 
0.0061 mg/L 
0.011 mg/L 
0.47 mg/L 
1.4 mg/L 

0.013 mg/L 
5 mg/L 

140 mg/L 

Route Route EPC Selected 
EPC EPC for Risk 

Value Units Calculation 

1.9E-02 mg/m~ R 

2.9E+OO mglm3 R 
7.1E-02 mg/m3 R 
2.8E-02 mg/m3 R 
5.2E+OO mg/m3 R 
2.2E.01 mg/m3 R 
2.8E-02 mg/m3 R 
1.3E-02 mg/m3 R 
4.8E-Q2 mg/m3 R 
1.4E.01 mg/m3 R 

1.4E-04 mg/m3 R 
4.4E+01 mg/m3 R 
2.8E+01 mg/m3 R 

See Table 56 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 
N/A = Not applicable 
R = Route-specific concentration 
~g/m3 = micrograms per cubic meter 

AG~GSO.xls/8-0AW 1 of 1 

Intake 
(Cancer) 

2.07E.03 

2.07E.03 
2.07E-Q3 
2.07E-03 
2.07E-03 
2.07E.03 
2.07E-03 
2.07E-Q3 
2.07E-Q3 
2.07E.03 

2.07E-03 
2.07E.03 
2.07E-Q3 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

mg/kg~ay 5.6E.02 (mg/kg-day) · 2.2E.06 

mglkg-day 9.1E.02 (mglkg-day) '1 5.4E-04 
mglkg-day N/A (mglkg-day) '1 N/A 

mglkg-day N/A (mglkg-day) ·1 N/A 
mg/kg-day N/A (mg/kg-day) ·1 N/A 

mglkg-day 2.9E.02 (mg/kg-day) ·1 1.3E.05 
mglkg-day N/A (mglkg-day) ·1 N/A 
mglkg-day 3.9E-03 (mglkg-day) ' 1 1.0E-07 
mglkg-day N/A (mglkg-day) ·1 N/A 
mglkg~ay 8.1E.02 (mg/kg~ay) '1 2.4E-05 

mglkg-day N/A (mg/kg-day) ., N/A 
mglkg~ay 1.6E.03 (mg/kg~ay) -z 1.5E-04 
mglkg-day N/A (mg/kg-day> ·2m 

3119/01 



Medium 

Water 

• 
Scenario Tlmeframe 

Receptor Popula~on 

Receotor Aae: 

Exposure 

Medium 

Alluvial Groundwater 

N/A = Not Applicable 

Future 

Otrsite Agricultural Worker 

Adult 

Exposure 

Point 

Offslte Agricultural Wells 

• 
TABLE79C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk Chemical Non-Cardnogenlc Hazard Quotient 

Ingestion Inhalation Dermal Exposure Ingestion Inhalation Dermal Exposure 
Routes Total Routes Total 

1,1,2· Trichloroethane N/A 2E-06 N/A 2E-06 1,1 ,2-Trichloroethane N/A N/A N/A NIA 
1,2-Dichloroethane N/A 5E-04 N/A 5E-04 1,2-Dichloroethane N/A 12 N/A 12 
1,2-Dichloropropane N/A N/A N/A N/A 1,2-Dichloropropane N/A 0.36 N/A 036 

4-Methyi-2-Pentanone (MIBK) N/A N/A N/A N/A ~-Methyi-2-Pentanone {MIBK) N/A 001 N/A 0.01 

!Acetone N/A N/A N/A N/A f'\cetone N/A N/A N/A N/A 
Benzene N/A 1E-05 N/A 1 E-05 Benzene N/A 074 N/A 0.74 

Bromodichloromethane N/A N/A N/A N/A Bromodichloromethane N/A N/A N/A N/A 
Bromoform N/A 1E-07 N/A 1E-07 Bromoform N/A N/A N/A N/A 

Chlorobenzene N/A N/A N/A N/A Chlorobenzene N/A 0048 N/A 0.048 

Chloroform N/A 2E-05 N/A 2E-05 Chloroform N/A 972E+OO N/A 9.72 
Dibromochloromethane N/A N/A N/A N/A Dibromochloromethane N/A N/A N/A N/A 

Methylene chlonde N/A 1E-04 N/A 1E-04 Methylene chloride N/A 0.30 N/A 0.30 

Toluene N/A N/A N/A N/A Toluene N/A 1 4 N/A 1.4 

Total Risk Across[ Air) 7E-04 Total Hazard Index Across All Media and All Exposu•e Routes 24 

Total Risk Across All Media and All Exposure Routes 7E-04 

1 of 1 311Ml1 
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TABLE80 
RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor Aae: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
Medium Point 

Ingestion Inhalation Dermal Exposure Ingestion Inhalation Dermal Exposure 
Routes Total Routes Total 

Groundwater Perched Groundwater Site 1 & 2 N/A N/A N/A N/A N/A 3,4-Dichloroaniline 3 N/A 69 72 
4-Chloroaniline 0.28 N/A 7 7 

1,2-Dichloroethane 0 N/A 0 1 
Methylene chloride 2 N/A 4 6 

Soil Surface and Subsurface Soil Site2 N/A N/A N/A N/A N/A 1,2-Dichloroethane 3E-05 1.3 3.2E-05 1.3 

Soil Subsurface Soil Site3 N/A N/A N/A N/A N/A Dinoseb 15 N/A 25 40 

Soil Surface and Subsurface Soil Site4 N/A N/A NIA N/A N/A 3,4- Dichloroaniline 3 N/A 6 9 

Dinoseb 1 N/A 2 3 

Soil Surface and Subsurface Soil Site9 N/A N/A N/A N/A N/A Dinoseb 33 N/A 56 89 
Propanil 0.9 N/A 1.5 2 

Total Risk Across(Soiij N/A otal Hazard Index Across All Media and All Exposure Routes By Site 
Total Risk Across[Groundwater] N/A Site1 86 

Total Risk Across All Media and All Exposure Routes N/A Site2 88 
Site3 40 

N/A = Not Applicable. Carcinogenic or noncarcinogenic risks did not exceed 1 E-{)4 or 1, respectively. Site4 13 

Site9 91 

Summary.xls/10-CW 1 of 1 3119/01 



• 

Medium 

Soil 

Scenario Timerrame: Future 

Receptor Population: Site Worke 

Receptor Aae: Adult 

Exposure Exposure 

Medium Point 

Surface Soil Site9 

Chemical 

N/A 

N/A 

N/A 

• 
TABLE 81 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure Ingestion 

Routes Total 

N/A N/A N/A N/A Heptachlor 0.0015 

N/A N/A N/A N/A Dinoseb 14 

N/A N/A N/A N/A Propanil 0.4 

• 

Inhalation Dermal Exposure 

Routes Total 

N/A 0.024 0 .026 

N/A 233 247 

N/A 6.4 7 

Total Risk Across[Surface Soil) I N/A lptal Hazard Index Across All Media and All Exposure Routes 

Site 9ll 254 

N/A = Not Applicable. Carcinogenic or noncarcinogenic risks did not exceed 1 E-04 or 1, respectively. 

Summary.xls/1 0-SW 1 of 1 3/19/01 
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Medium 

r 

!Scenario Timeframe: Future 

Receptor Population: Trespasser 
Receptor Age Adolescent 

Exposure 

Medium 

Surface Soil 

Exposure Chemical 

Point 

Site9 rA I 

• 
TABLE82 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXIMUM EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Carcinogenic Risk 

Ingestion ' Inhalation I Dermal l Exposure 
Routes Total 

N/A 

I 
N/A 

I 
N/A 

I 
N/A 

Total Risk Across[Soil] II N/A 

Chemical 

r._. 
Propanil 

I 

Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation 

5 N/A 

0.13 N/A 

I Dermal I Exposure 
Routes Total 

Total Hazard Index Across All Media and All Exposure Routes II 82 I 

N/A = Not Applicable. Carcinogenic or noncarcinogenic risks did not exceed 1 E-04 or 1, respectively. 

Summary.xls/10-TP 1 of 1 3119/01 



• • 

Medium 

Groundwater 

TABLE83 

RISK ASSESSMENT SUWMRY 

REASONABLE MAXIMUM EXPOSURE 

.---------------------.;;C;.:E;;;:D;;.AR;;.;.;C;;,;;HEMICAL CORPORATION, WEST HELENA, ARKANSAS 
Scenario Timeframe: Future 

Receptor Populalion: Offsite Agricultural Worker 
Receptor~: Adult 

Exposure Exposure Chemical 

Medium Point 

Alluvial Offslte 1 ,2-Dichloroethane 
Groundwat.er Methylene chloride 

Toluene 

Ingestion 

NIA 
NIA 

NIA 

Carcinogenic Risk Chemical 

Inhalation Dermal Exposure 

Routes Total 

5E-04 NIA 5E-04 1 ,2-0ichloroethane 
1E-04 NIA 1E-04 Methylene chloride 

NIA NIA NIA Toluene 

• 

tngeslion lnhalalion Dermal Exposure 

Routes Total 

NIA 12 NIA 12 
NIA 0.3 NIA 0.3 

NIA 1.4 NIA 1.4 

Total Risk Across(Soiij 7E-04 Total Hazard Index Across All Media and All Exposure Routes 14 

NIA "' Not Applicble. Carcinogenic or noncarcinogenic risks did not exceed 1 E-04 or 1, respectively. 

Summary.Jds/1G-OAW 1of 1 3119101 
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Exposure 
Route 

Ingestion 

Dermal 

Scenario Timetrame: 
Medium: 
Exposure Medium: 
Exposure Point 
Receptor Population: 
Receptor Aoe: 

Chemical 
of Potential 

Concern 

3,4-Dichloroanaine 
4-chloroaniline 
Methylene chl«ide 

3,4-Dichloroaniline 
4-chloroaniline 
Methylene cl'!loride 

Current/Future 
Groundwater 
Groundwater 
Perched Groundwater 
Construction Worker 
Adult 

Medium 
EPC 

Value 

11 .7 
0.686 

60 

11 .7 
0.686 

60 

• 
TABLE 84A 

CALCULATION OF NON-cANCER HAZARDS 
CENTRALTENDENCYEXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Medium Route Route 'EPC Intake Intake 
EPC EPC EPC Selected (Non-cancer) (Non-cancer) 
Units Value Units for Hazard Units 

Calculation t1 
mg/L N/A N/A M 3.1 E-o5 Ukg-day 
mg/L N/A N/A M 3.1 E-o5 Ukg-day 
mg/L N/A N/A M 3.1E-o5 Ukg-day 

mg/L N/A N/A M 3.49E-04 Ukg-day 
mg/L N/A N/A M 3.49E-04 Ukg-day 
mg!L N/A N/A M 5.07E-o5 Ukg-day 

• 

Reference Reference Reference Reference Hazard 
Dose (2) Dose Units Concentration Concentration Quotient 

Units 

4E-03 mglkg-day N/A N/A 0.09 
4E-03 mglkg-day N/A N/A 0.005 
6E-02 mglkg-day N/A N/A 0.03 

2E-03 mglkg-day N/A N/A 2 
2E-03 mglkg-day N/A N/A 0.12 

4.8E-Q2 mg!kg-day N/A N/A 0.06 

Total Hazard Index Across All Exposure Routes/Pathways 2 
(1) Route-Specific (M) EPC selected for hazard calculation. 
(2) Subchronic 

See Table 42 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

mgll = milligrams per liter 
Ukg-day = liters per kilogram day 
N/A =not applicable 

PGWRAGSO.lds/7 1 CT 1 of 1 3119101 



• 

PGWRAGSO.xls/8.1 CT 

Scenario Timeframe: 
Medium: 
EJ(posure Medium: 
EJ(posure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Polenlial 

Concern 

Ingestion 3,4-Dichloroaniline 

4-chloroaniline 
Melhylene chloride 

Dermal 3,4-Dichloroaniline 

4-Chloroanifine 

Melhylene chloride 

• 
TABLE 848 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Current/Future 
Groundwater 
Groundwater 
Perched Groundwater 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 
Value Units 

11 .7 mg/L 
0.686 mgiL 

60 mg/L 

11 .7 mg/L 

0.686 mg/L 

60 mg/L 

Route 
EPC 

Value 

N/A 
N/A 
N/A 

N/A 

N/A 
N/A 

EPC 
Route Selected Intake Intake 
EPC for Risk (Cancer) (Cancer) 
Units Calculation Units 

N/A M 4.47E-07 Ukg-day 

N/A M 4.47E-07 Ukg-day 
N/A M 4.47E-07 Ukg-day 

NIA M 4.99E-06 Ukg-day 

N/A M 4.99E-06 Ukg-day 

N/A M 7.25E-07 Ukg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

N/A (mgll<g-day) · 

N/A (mglkg-day) _, 

7 .5E-03 (mglkg-day) _, 

NIA (mglkg-day) · 

N/A (mglkg-day) _, 

9 .4E-03 (mglkg-day) _, 

Total Risk Across All EJ(posure Routes/Pathways 

(1) Route-Specific (M) EPC selected for hazard calcutat1on. 

See Table 42 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

mgJL = milligrams per liters 
Ukg-day = liters per kilogram day 
N/A = not applicable 

1 oil 

• 

Cancer 
Risk 

N/A 

N/A 
2.01E-07 

N/A 

NIA 
4.08E-07 

6.1E-07 

3119101 



• 

Medium Exposure Exposure 
Medium Point 

Groundwater Perched Site 1 & 2 
Groundwater 

PGWRAGSO JCis/9 1 CT 

• 
TABLE8<4C 

SUMAARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMCAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

3,<4-Dichloroaniline N/A N/A N/A N/A 3,<4-Dichloroaniline 
<4-Chloroanlline N/A N/A N/A N/A <4-Chloroaniline 
Methylene chloride 2E.07 N/A <4E.07 6E..07 Methylene chloride 

• 

Non-Carcinogenic Hazard Ouolient 

lngeslion Inhalation Dermal Exposure 
Routes Total 

0.09 N/A 2 2 
0.01 N/A 0.12 013 
0.03 N/A 0.06 0 .09 

Total Risk Across(Groundwater) 6E..07 Total Hazard Index Across All Media and All Exposure Routes 2 
Total Risk Across All Media and All Exposure Routes 6E..07 

1 of 1 3/1910 1 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Oerrnal 

Scenario Timeframe· Future 

Medium. Soil 

Exposure Medium: 

Exposure Pornt: 

Receptor Population: 
R~epJor~e: 

Chemocal 

of Potential 

Concern 

01noseb 

Dinoseb 

D1noseb 

Subsurface Soil 

S~e 3 Subsurface Soil 

Construction Worker 
AduK 

Medium 

EPC 

Value 

2,784 

2,784 

2,784 

Medium 

EPC 

UnHs 

mglkg 

mglkg 

mglkg 

• 
TASLE85A 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-cancer) (Non-Cancer) 

Value Units for Hazard UnHs 

calculation 

N/A N/A M 3 91E..Q8 kg/kg-day 

N/A N/A M 9.01 E-12 kg/kg-day 

N/A N/A M 1.03E..QB kg/kg-day 

See Table 35 for definitiOns and sources of equatton vanables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mglkg = mmigrams per kilogram 

N/ A = Not applicable 

M = Media-specific concentration 

mg/cu M = mKrigrams per cubic meter 

Sb3ragsd.xlsi7-CW CT 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose UnHs Concentration Concentration 0uot1ent 

Units 

1E..Q3 mglkg-day N/A N/A 0 11 

N/A mglkg-day NJA N/A N/A 

5E..Q4 mglkg-day N/A N/A 0.057 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19/01 



• 
Scenario Tlmeframe: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Pot.ential 

Concern 

Ingestion Dinoseb 

Inhalation Dinoseb 

Dermal Dinoseb 

• 
TABLE 858 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Soil 
Subsurface Soil 
Site 3 Subsurface Soil 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 
Value Units 

2784 mg/kg 

2784 mg/kg 

2784 mg/kg 

Route Route 
EPC EPC 
Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer} (Cancer} Factor Factor Units 

Calculation (1} Units 

M 5.59E-10 kg/kg-day N/A (mg/kg-day} · 

M 1.29E-13 kg/kg-day N/A (mg/kg-day) 

M 1.48E-10 kg/kg-day N/A (mg/kg-day) ·• 

Total Risk Across All Exposure Routes/Pathways 

See Table 35 for definitions and sources of equation vanables for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 
N/A = Not applicable 

M = Medium-specific concentration 

Sb3ragsd.xls/8-CW CT 1 of 1 

• 

Cancer 
Risk 

N/A 

N/A 

N/A 

N/A 

3/19/01 



Medium 

Soil 

• 
Scenario Timeframa: Future 
Receptor Populatlo~· Coostruction Worl«tr 
Receptor Age. Adun 

Expo$Ure Exposure 
Medium Point 

Subsurface Soi Sije3 

N/A = Not Applicable 

Sb3ragsd.xls/9-CW CT 

Chemical 

Dinoseb 

• 
TABLE85C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Carcinogenic R1s1< 

Ingestion Inhalation Dermal Exposure 
Routes Total 

N/A N/A N/A N/A 

Total Risk Across{Soiij N/A 
Total Risk Aaoss(Groundwater) N/A 

Total Risk Across All Media and All Exposure Routes N/A 

toll 

• 
Chemical Noo-Carclnogenlc Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes T o!al 

Olnoseb 0 1 NIA 0057 017 

Total Hazard Index Across All Media and All Exposure Routes <1 

3/19101 
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Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

Scenario Timeframe: Future 

Medium Soil 

Exposure Medium· 

Exposure Potnt' 

Receptor Population: 
Receptor Age: 

Chemical 

of Potential 

Concern 

3,4- Oichloroanihne 

Olnoseb 

3,4- Oichloroanillne 

Oinoseb 

3, 4- Oichloroanillne 

Oinoseb 

Subsurface Soil 

S~e 4 Subsurface Soil 

Construction Worl<er 
Adult 

Medium 

EPC 

Value 

1667 

244 

12000 

244 

12000 

244 

MediUm 

EPC 

Un~s 

mglkg 

mg/l<g 

mglkg 

mglkg 

mg/kg 

mg/kg 

• 
TABLE 86A 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-cancer) (Non-Cancer) 

Value Un~s for Hazard UnHs 

Calculation 

N/A N/A M 3.91E-08 kg/kg-day 

N/A N/A M 3.91E-08 kg/kg-day 

N/A N/A M 9.01E-12 kg/kg-day 

N/A N/A M 9.01E-12 kg/kg-day 

N/A N/A M 1 .03E-08 kg/kg-day 

N/A N/A M 1 03E-08 kg/kg-day 

See Table 35 for definHions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mg/kg = milligrams per kilogram 

Nl A " Not applicable 

M = Media-specific concentration 

mg/cu M = milligrams per cubic meter 

sb4ragsd 'ldsf7 -ON CT 1 of1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration ConcentratiOn ouot1ent 

Units 

4E-03 mglkg-day N/A N/A 34 

1E-03 mg/kg-day N/A N/A 1 2 

N/A mglkg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

2E-03 mg/l<g-day N/A N/A 58 

SE-04 mglkg-day N/A N/A 2 1 

Total Hazard Index Across All Exposure Routes/Pathways 13 

3119101 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion 3, 4-Dichloroaniline 

Dlnoseb 

Inhalation 3,4-Dichloroaniline 

Dinoseb 

Dermal 3,4-Dichloroaniline 

Dinoseb 

• 
TABLE 868 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCYEXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soil 

Subsurface Soil 

Site 4 Subsurface Soil 

Construction Worker 
Adult 

Medium Medium 

EPC EPC 

Value Units 

1667 mglkg 

244 mglkg 

1667 mglkg 

244 mg/kg 

1667 mglkg 

244 mg/kg 

Route Route 

EPC EPC 

Value Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

EPC Selected Intake Intake Cancer Slope Cancer Slope 

for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Units 

M 5.59E-10 kg/kg-day N/A (mglkg-day) 1 

M 5.59E-10 kg/kg-day N/A (mg/kg-day) ·1 

M 1.29E-13 kg/kg-day N/A (mglkg-day) 1 

M 1.29E-13 kg/kg-day N/A (mg/kg-day) 1 

M 1.48E-10 kg/kg-day N/A (mglkg-day) 1 

M 1.48E-10 kg/kg-day N/A (mglkg-day) 1 

Total Risk Across All Exposure Routes/Pathways 

See Table 35 for definitions and sources of equation vanables for pathway-spectflc intake factor calculations. 

EPC =Exposure point concentration 

mg/kg = milligrams per kilogram 

N/A = Not applicable 

M = Medium-specific concentration 

sb4ragsd.xls18-CW CT 1 of 1 

• 

Cancer 

Risk 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

3/19/01 



• • 
TABLE 86C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRALTENDENCYEXPOSURE 

CEDAR CHEMICAL CORPORATION WEST HELENA ARKANSAS 

Scenario Timeframe: Future -~ 
Recepto~ ~~ulation: Construction Worker 
Receptor e: Adult II 

Medium El<posure Exposure Chemical Carcinogenic Risk 
Medium Point 

Ingestion Inhalation Dermal Exposure 
Routes Total 

Soil Surface and Site4 3,4-Dichloroaniline N/A NIA N/A N/A 
Subsurface Soil Dinoseb NIA N/A NIA N/A 

Total Risk Across[Soig I N/A 

sb4ragsd.xls/9-CW CT 1 of 1 

• 
Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

3,4-0ichloroaniline 3.4 NIA 5.8 9 
Dinoseb 1.2 N/A 2.1 3 

I al Hazard Index Across All Media and All Exposure Routes I 13 I 

3/19/01 



• 

Exposure 

Route 

IngestiOn 

InhalatiOn 

Dermal 

Scenario Tlmeframe: Future 

Medium: Soil 
Exposure Medium· 

Exposure Patnt· 

Receptor Population. 
Receptor Age: 

Chemical 

of Potential 
concern 

3. 4-0tchloroanlhne 

Dtnoseb 

Propan11 

3. 4-Dichloroamhne 

Dlnoseb 

Propanll 

3,4-0iohloroanihne 

Dinoseb 

Propanil 

Surface and Subsurface Soli 

SHe 9 Subsurface Soil 

Construction Worker 
Adult 

Medium Medium 

EPC EPC 
Value Units 

450 mg/kg 

5380 mg/kg 
445 mglkg 

450 mg/k!j 
5380 mglkg 

445 mg/kg 

450 mg/kg 
5380 mg/kg 

445 mg/kg 

• 
TABLE 87A 

CALCULATION OF NON.CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORA nON, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Canoer) (Non-cancer) 
Value Units for Hazard Units 

Calculation 

N/A NIA M 3 91E-08 kg/kg-day 
N/A NIA M 3.91E-08 kg/kg-day 
NIA NIA M 3.91E-08 kg/kg-day 

N/A NIA M 9.01E-12 kg/kg-day 
N/A NIA M 9.01E-12 kg/kg-day 

NIA NIA M 9.01E-12 kg/kg-day 

NIA NIA M 1.03E-08 kg/kg-day 
NIA NIA M 1 03E-08 kg/kg-day 

NIA N/A M 1.03E-08 kg/kg-day 

.. See Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations . 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 
Nl A = Not applicable 

M = Media-specific concentration 

sb9ragsd.ldsi7-CW CT 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration ConcentratJon Quotient 
Unrts 

4E-03 mg/kg-day NIA NIA 0.130 
1E-03 mg/kg-day NIA NIA 0 21 

5E-03 mg/kg-day NIA NIA 0003 

N/A mg/kg-day N/A NIA NIA 

NIA mglkg-day N/A N/A NIA 

NIA mglkg-day NIA NIA NIA 

2E-03 mg/kg-day NIA NIA 0 22 

5E-04 mglkg-day NIA NIA 011 

2.5E-03 mglkg-day N/A NIA 0002 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19101 



• 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion 3,4-0ichloroanilina 

Dinoseb 

Propanil 

Inhalation 3,4-Dichloroaniline 

Dinoseb 

Propanil 

Dermal 3,4-Dichloroaniline 

Dinoseb 

Propanil 

Future 
Soil 
Surface and Subsurface Soil 
Site 9 Subsurface Soil 
Construction Worker 
Adult 

Medium Medium 
EPC EPC 

Value Units 

450 mglkg 

5380 mglkg 

445 mglkg 

450 mglkg 

5380 mglkg 

445 mg/kg 

450 mg/kg 

5380 mglkg 

445 mglkg 

• 
TABLE 878 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Selected Intake 
EPC EPC for Risk (Cancer) 

Value Units Calculation (1) 

NIA NIA M 5.59E-10 

NIA N/A M 5.59E-10 

NIA NIA M 5.59E-10 

NIA N/A M 1.29E-13 

NIA N/A M 1.29E-13 

NIA NIA M 1.29E-13 

NIA NIA M 1.48E-10 

NIA NIA M 1.48E-10 

NIA NIA M 1.48E-10 

See Table 35 for delimtlons and sources of equation vanables for pathway-specifiC Intake factor calculahons. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
NIA = Not applicable 
M = Medium-specific concentration 

sb9ragsd.xls/8-CW CT 1 of 1 

• 

Intake Cancer Slope Cancer Slope Cancer 
(Cancer) Factor Factor Units Risk 

Units 

kg/kg-day NIA (mglkg-day) ·1 NIA 

kg/kg-day N/A (mglkg-day) · I N/A 

kg/kg-day NIA (mglkg-day) ·I NIA 

kg/kg-day NIA (mglkg-day) · I N/A 

kg/kg-day NIA (mg/kg-day) ·• NIA 

kg/kg-day NIA (mg/kg-day) · I N/A 

kg/kg-day NIA (mglkg-day) ·I NIA 

kg/kg-day NIA (mglkg-day) ·• NIA 

kg/kg-day NIA (mglkg-day) ·I N/A 

Total Risk Across All Exposure Routes/Pathways N/A 

3/ 19/01 



• 
arlo Timeframe; Future 
ptor Population. Construction Wor1<er 

tor Age. Adutt 

Medium Exposure Exposure Chemical 

Medium Point 

Surface and 
Soil Subsurface Soil Sites 3.4-Dichloroanlllne 

Dlnoseb 

Propanfl 

sb9ragsd.xls/9-CW CT 

• 
TABLE87C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION WEST HELENA ARKANSAS 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

Total Risk Across[ Soli) I N/A 

1 of 1 

• 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

~.4-Dichloroaniline 013 N/A 0 22 035 

blnoseb 0.21 N/A 0 11 0 32 

PropanH 0003 N/A 0 002 0 01 

I Total Hazard Index Across All Media and All Exposure Routes I <1 I 

3/19101 



• 

Exposure 

Route 

Ingestion 

Inhalation 

Dermal 

Scenario nmeframe. CurrenUFuture 

Medium: Soli 

Exposure Medium: 

Exposure Point. 

Receptor Population: 
Receptor Age: 

Chemical 

or Potential 

Concern 

Dinoseb 

Propanil 

Dinoseb 

Propanll 

D1noseb 

Propanil 

Surface Soli 

Site 9 Surface Soli 

Adult Worker 
Adult 

Medium 

EPC 

Value 

7593 

3796 

7593 

3796 

7593 

3796 

Medium 

EPC 

Units 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

• 
TABLE 88A 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION. WEST HELENA. ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer} 

Value Units for Hazard Units 

calculation (1) 

N/A N/A M 4 89E-OB kg/kg-day 

N/A N/A M 4 89E-08 kg/kg-day 

N/A N/A M 8 38E-11 kg/kg-day 

N/A N/A M 838E-11 kg/kg-day 

N/A N/A M 1 29E-07 kg/kg-day 

N/A N/A M 1 29E-07 kg/kg-day 

See Table 45 tor definitions and sources of equatoo vanables for pathway-specific Intake factor calculations 

EPC = Exposure point concentration 

mg/kg = milligrams per kilogram 

NJA = Not applicable 

M = Media-specific concentration 

mg/cu M = milligrams per C\Jbic meter 

S9ragsd.xlsl7 -SW CT 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Umts Concentration Concentra1ion Quotient 

Units 

1E-03 mglkg-day N/A N/A 0.4 

5E-03 mg/kg-day N/A N/A 0.037 

N/A mg/kg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

5E-04 mglkg-day N/A N/A 2 

2.5E-03 mg/kg-day N/A N/A 02 

Total Hazard Index Across All Exposure Routes/Pathways 3 

3/19101 



• • 
TABLE 888 

CALCULATION OF CANCER RISKS 
CENTRALTENDENCYEXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Tlmeframe: 

Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor AQe: 

Exposure Chemical 

Route of Potential 
Concern 

Ingestion Dlnoseb 
Propanil 

Inhalation 01noseb 

Propanil 

Dermal Dinoseb 
Propanll 

Future 
Soil 
Surface Soil 
Site 9 Surface Soil 
Adult Wor1<er 
Adult 

Medium Medium 

EPC EPC 
Value Units 

7593 mg/l(g 

3796 mg/kg 

7593 mglkg 

3796 mg/kg 

7593 mglkg 
3796 mg/kg 

Route Route EPC Selected 

EPC EPC for Risk 
Value Units Calculation (1) 

N/A N/A M 

N/A N/A M 

N/A N/A M 
N/A N/A M 

N/A N/A M 
N/A N/A M 

See Table 45 for definitions and sources of equation variables for pathway-specific Intake factor calculations. 

EPC = Exposure point concentration 

mg/kg = milligrams per kilogram 
N/A = Not applicable 
M = Medium-specific concentration 

NO = No data available 

S9ragsd.xls/8-SW CT 1 of 1 

Intake Intake Cancer Slope Cancer Slope 
(Cancer) (Cancer) Factor Factor Units 

Units 

4.61E-09 kg/l(g-day NJA (mg/l(g-day) 
4.61E-09 kg/kg-day NJA (mg/l(g-day) 

7.90E-12 kg/kg-day N/A (mg/kg-day) 
7.90E-12 kg/kg-day NO (mg/kg-day) 

1.22E-08 kg/kg-day N/A (mg/kg-day) 
1.22E-08 kg/kg-day N/A (mg/kg-day) 

Total Risk Across All Exposure Routes/Pathways 

• 

Cancer 

Risk 

N/A 

NIA 

N/A 

N/A 

N/A 
N/A 

NIA 

3/19/01 



I' 

• 

Medium 

I 

cenario limeframe: Future 
eceptor Population: S~e Worl<er 

A e: Adult 

Exposure Exposure 

Medium Point 

Surface SoH 

I 
sne9 

S9ragsd.lds/9-SW CT 

• 
TABLE 88C 

RISK ASSESSMENT SUMMARY 

CENTRAL TENDENCY EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Ingestion Inhalation Dermal I ExPOSure 

Routes Total Routes Total 

~-~ N/A N/A N/A N/A pinoseb 0 37 N/A 2 2 33 

N/A N/A N/A N/A Propanil 0.04 N/A 0 20 0 23 Propanil 

Total Risk Across(Soil] I N/A I Total Hazard Index Across All Media and All E)(p()Sure Routes I 3 

Total Risk Across All Media and All EJ<POSUre Routes I N/A I 

1 of 1 3/19/01 

I 



• 

Exposure 

Route 

lngestton 

InhalatiOn 

Dermal 

Scenario Tlmeframe: Future 

Medium: Soil 
Exposure Medium: Surface Soil 
Exposure Pomt· S~e 9 Surface Soil 

Receptor Population· Trespasser 
Receptor Aae· Adolescent 

Chemical Medtum 

of Potential EPC 
Concern Value 

Dmoseb 7593 
Propantl 3796 

Dtnoseb 7593 

Propantl 3796 

Oinoseb 7593 

Propaml 3796 

Medium 

EPC 
Un~s 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 
mglkg 

• 
TABLE 89A 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Route Route EPC Intake Intake 

EPC EPC Selected (Non-Cancer) (Non-Cancer) 
Value Un"s for Haz.ard Un"s 

Calculation (1) 

N/A N/A M 7 91E-09 kg/kg-day 

N/A N/A M 7 91E-09 kg/kg-day 

N/A N/A M 8.71E-12 kg/kg-day 

N/A N/A M 8.71 E-12 kg/kg-day 

N/A N/A M 2.09E.{)8 kg/kg-day 

N/A N/A M 2.09E.{)8 kg/kg-day 

See Table 49 for definitions and sources of equatiOn vanables for pathway-specifiC Intake factor calculations. 

EPC = Exposure point concentration 

mglkg = milligrams per kilogram 
N/A = Not applicable 

M = Media-specific concentration 

mg/cu. M = milligram per cubic meter 

S9ragsd.xlsl7-TP CT 1 of 1 

• 

Reference Reference Reference Reference Hazard 

Dose (2) Dose Un~s Concentration Concentration Quottent 
Unrts 

1E.{)3 mglkg-day N/A N/A 01 

5E.{)3 mglkg-day N/A NIA 001 

N/A mglkg-day N/A N/A N/A 

N/A mg/kg-day N/A N/A N/A 

5E.{)4 mglkg-day N/A N/A 03 

2.5E.{)3 mg/kg-day N/A N/A 0 03 

Total Hazard Index Across All Exposure Routes/Pathways <1 

3/19/01 
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TABLE 89B 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Scenario Timeframe: 
Medium: 
Exposure Medium: 

Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 
Concem 

Ingestion Dinoseb 

Propanil 

Inhalation Dinoseb 
Propanil 

Dermal Dinoseb 
Propanil 

Future 
Soil 
Surface Soil 

Site 9 Surface Soil 
Trespasser 
Adolescent 

Medium Medium 

EPC EPC 
Value Units 

7593 mg/kg 

3796 mglkg 

7593 mg/kg 

3796 mg/kg 

7593 mg/kg 
3796 mg/kg 

Route Route EPC Selected 

EPC EPC for Risk 
Value Units Calculation (1) 

N/A N/A M 

N/A N/A M 

N/A N/A M 
N/A NIA M 

N/A N/A M 
NIA N/A M 

See Table 49 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

EPC = Exposure point concentration 

mg/kg = milligrams per Idiogram 
N/A = Not applicable 

M = Medium-specific concentration 
NO = No data available 

S9ragsd.xls18-TP CT 1 of 1 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) (Cancer) Factor Factor Units 
Units 

1.13E-09 kg/kg-day N/A (mg/kg-day) •1 

1.13E-09 kg/kg-day NIA (mg/kg-day) 
-1 

1.24E-12 kg/kg-day NIA (mglkg-day) 
. ; 

1.24E-12 kg/kg-day NO (mg/kg-day) . 

2.99E-09 kg/kg-day NIA (mg/kg-day) -1 

2.99E-09 kg/kg-day N/A (mglkg-day) -1 

Total Risk Across All Exposure Routes/Pathways 

• 

Cancer 

Risk 

N/A 

N/A 

N/A 
N/A 

N/A 
NIA 

N/A 

3/19/01 
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Medium Exposure Exposure 

Medium Point 

Soil Surface Soil Site9 

S9ragsd.xls/9-TP CT 

• 
TABLE89C 

RISK ASSESSMENT SUMMARY 

CENTRALTENOENCYEXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, W EST HELENA. ARKANSAS 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion I Inhalation I Oennal Exposure lngestoo I Inhalation I Oennal I Exposure 

Routes Total Routes Tota 

r~ 
I 

N/A 

I 
N/A 

I 
N/A 

I 
N/A F I 

0, 

I 
N/A 

I 
03 

I 
0 

N/A NIA NIA N/A 0.0 N/A 0 0 0 _ ropaml 

Total Risk Across(Soil) I N/A I Total Hazard Index Across All Media and All Exposure Routes II 0 

Total Risk Across All Media and All Exposure Routes I N/A I 

1 of 1 3/19/01 
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• • 
TABLE90A 

CALCULATION OF NON-CANCER HAZARDS 
CENTRAL TENDENCY EXPOSURE 

• 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Exposure 
Route 

nhalatlon 

fScenario Timeframe: 
~ium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Chemical 
of Potential 

Concern 

1 ,2-Dichloroethane 
Chloroform 
Methylene Chloride 
Toluene 

Future 
Groundwater 
Alluvial Groundwater 
Alluvial Groundwater 
Ofrs"e Agricultural Worl<ers 
Adult 

Medium Medium 
EPC EPC 

Value Units 

8.29E+OO mgll 
1.40E+OO mgll 
1.47E+OO mgll 
3.14E+01 mg/L 

Route Route EPC 
EPC EPC Seleclad 

Value Units for Hazard 
Calculation 

2.72E-01 mgJm• M 
7.60E-04 mglm3 M 
7.30E-02 mglm3 M 
4.56E+OO mglm3 

M 

.. 
Sea Table 55 for definitions and sources of equation variables for pathway-spac1fic Intake factor calculations.. 

EPC = Exposure point concentration 
mgll = milligrams par liter 
NIA = Not applicable 
R "' Route-specific concentration 
1Jg/m3 = micrograms per cubic meter 
mglkg-day • milligrams pBf kilogram day 

AGWRAGSD.xlsi7CT 1 of 1 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose (2) Dose Un"s Concentratio Concentration Quotient 

Units Units 

2.9E-03 mg/1\g-day 2.86E-03 mglkg-day NIA NIA 0.28 
5.8E-03 mglkg-day 8.60E-05 mglkg-day NJA NIA 0.05 
2.9E-03 mglkg-day 8.57E-01 mglkg-day NIA NIA 0.0002 
2.9E-03 mQJkg-day 1.14E-01 mglkg-day NIA NIA 0.12 

Total Hazard Index Across All Exposure Routes/Pathways I <1 I 

3/19/01 



• 
Scenario Tlmerrame: 
Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Inhalation 1,2-Dichloroethane 
Chloroform 
Methylene chloride 
Toluene 

• 
TABLE 908 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 
Groundwater 
Alluvial Groundwater 
Alluvial Groundwater 
Offsite Agricultural Workers 
Adult 

Medium Medium 
EPC EPC 

Value Units 

8.70E+01 mgi L 
1.40E+OO mgi L 
S.OOE+OO mgi L 
1.40E+02 mg/L 

Route Route 
EPC EPC 

Value Units 

2.72E-01 mgtm• 
7.60E-04 mg/m3 

7.30E-02 mg/m3 

4.56E+OO mg/m3 

EPC Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation Units 

M 1.03E-03 mglkg-day 9.10E-02 (mglkg-day) · 
M 2.07E-03 mglkg-day 8.10E-02 (mg/kg-day) "1 

M 1.03E-03 mglkg-day 1.65E-03 (mglkg-day) · I 

M 1.03E-03 mg/kg-day N/A (mg/kg-day) ·• 

Total Risk Across All Exposure Routes/Pathways I .. See Table 55 for def11it1ons and sources of equatton vanables for pathway-specific 1ntake factor calculations. 

EPC =Exposure point concentration 
mg!L = milligrams per liter 
NIA = Not applicable 
R = Route-specifiC concentration 
~g/m3 = micrograms per cubic meter 
mglkg-day = milligrams per kilogram day 

AGWRAGSD.xls/8CT 1 of 1 

• 

Cancer 
Risk 

3E-05 
1E-07 
1E-07 
N/A 

3E-05 I 

3119101 



• 

Medium Exposure Exposure 
Medium Point 

Water Alluvla.l Groundwater Offsite Agricultural Wells 

N/A = Not applicable 

AGWRAGSD.xls19CT 

• 
TABLE 90C 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 
CENTRAL TENDENCY EXPOSURE 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Chemical Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 
Routes Total 

1,2-Dichloroethane N/A 3E-05 N/A 3E-o5 1,2-Dichloroethane 
~hloroform N/A 1E-07 NIA 1E-07 Chloroform 
Methylene chloride N/A 1 E-07 NIA 1E-07 Methylene chloride 

!Toluene N/A N/A NIA N/A Toluene 

• 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 
Routes Total 

N/A 0.28 N/A 0.28 
N/A 0.105 N/A 0.105 
NIA 0.0002 N/A 0.0002 

NI A 0.12 NI A 0.12 

Total Risk Across(Air) 3E-o5 Total Hazard Index Across All Media and All Exposure Routes I <1 

Total Risk Across Ail Media and Ail Exposure Routes 3E-o5 

1 of 1 3119/01 
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RGOs.xls/Site 1 

• 
TABLE 91 

REMEDIAL GOAL OPTIONS 
SITE 1 SEDIMENT 

CEDAR CHEMICAL CORPORATION, W EST HELENA, ARKANSAS 

Remedial Goal Options (mgJ\<g) 
Carcinogenic Risk Noncarcinogenic Risk 

EPC (1) 
Receptor Parameter (mg/kg) 

Construction Worker Arsenic 123 
Adult Worker (2) N/A N/A 
Trespasser Arsenic 123 

EPC =Exposure point concentration 
mg/kg = milligrams per kilogram 
N A = Not Applicable 

Estimated Estimated 
Carcinogenic Noncarcinogenic 

Risk Risk 
4.1E-OO 0.2 

N/A N/A 
6E-<>5 0.3 

1E-06 1E-05 1E-04 0.1 1 3 
30 300 3000 N/A N/A N/A 

N/A N/A NA N/A N/A N/A 
2 20.5 205 N/A N/A N/A 

(1) Because of the small sample size for this medium, the maximum concentration was selected as the EPC. Refer to Tables 18 and 23 for the EPC 
statistics for this site. 

(2) Based on the definition of their respective exposure scenarios, adult workers are not exposed to sediment RGOs were not calculated for this 

1 of 1 

• 
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RGOs.xls/Site 2 

Receptor Parameter 
Construction Worker 1 ,2-Dichloroethane 
Adult Worker (2) N/A 
Trespasser N/A 

EPC = Exposure point concentration 
mg/l(g = milligrams per kilogram 
N/A = Not Applicable 

• 
TABLE 92 

REMEDIAL GOAL OPTIONS 
SITE 2 SURFACE AND SUBSURFACE SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Remedial Goal Options (mglkg) 
Carcinogenic Risk Noncarcinogenic Risk 

Estimated Estimated 
EPC (1) Carcinogenic Noncarcinogenic 
(mg/kg) Risk Risk 1E-06 1 E-05 1E-04 0.1 1 3 

0.81 9E-07 1 N/A N/A NA 0.056 0.56 1.68 
N/A NIA NIA N/A N/A NA N/A N/A N/A 
NIA NIA N/A N/A N/A NA N/A N/A N/A 

(1) Based on the definition of their respective exposure scenarios, adult workers and trespassers are not exposed to subsurface soil. RGOs were not calculated 
for these receptors for this medium. 

1 of 1 

• 
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RGOs.ldsiSite 3 

• 
TABLE 93 

REMEDIAL GOAL OPTIONS 
SITE 3 SUBSURFACE SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Remedial Goal Options (mglkg) 
Carcinogenic Risk Noncarcinogenic Risk 

Receptor Parameter 
Construction Worker Dinoseb (1) 
Adult Worker (2) N/A 
Trespasser (2) N/A 

EPC = Exposure point concentration 
mg!kg = milligrams per kilogram 
N/A =Not Applicable 

Estimated 
EPC (1) Carcinogenic 
(mg/kg) Risk 
13,000 N/A 

N/A N/A 
N/A N/A 

Estimated 
Noncarcinogenic 

Risk 1E-06 1E-05 1E-04 
40 N/A N/A NA 

N/A N/A N/A NA 
N/A N/A N/A NA 

(1) USEPA does not classify Dinoseb as a carcinogen; therefore, RGOs are calculated based on noncarcinogenic risk. 
statistics for this site. 

0.1 1 
33 328 

N/A NfA 
N/A NIA 

(2) Based on the definition of their respective exposure scenarios, adult workers and trespassers are not exposed to subsurface soil. RGOs were not 
calculated for these receptors for this medium. 

1 of 1 

3 
983 
NfA 
N/A 

• 
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RGOs.xls/Site 4 

• 
TABLE 94 

REMEDIAL GOAL OPTIONS 
SITE 4 SURFACE AND SUBSURFACE SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Remedial Goal Options (mglkg) 
Carcinogenic Risk Noncarcinogenic Risk 

Receptor Parameter 
Construction Worker 3,~Dichloroaniline (1) 

Dinoseb 
Adult Worker {2) NIA 
Trespasser {2) NIA 

EPC =Exposure point concentration 
mglkg = milligrams per kilogram 
NIA =Not Applicable 

Estimated 
EPC (1) Carcinogenic 
(mglkg) Risk 

12,000 NIA 
1,100 NIA 
NIA NIA 
NIA N/A 

Estimated 

Noncarcinogenic 
Risk 1 E-{)6 1E-05 1E-04 0.1 

9 NIA NIA NA 130 
3 NIA NIA NA 33 

NIA NIA N/A NA NIA 

NIA N/A N/A NA NIA 

{1) US EPA does not classify 3,~ichloroaniline and Dinoseb as carcinogens; therefore, RGOs are calculated based on noncarcinogenic risk. 
statistics for this site. 

1 3 
1304 3913 
333 1000 
NIA NIA 

NIA NIA 

(2) Based on the definition of their respective exposure scenarios, adult workers and trespassers are not exposed to subsurface soil. RGOs were not calculated 
for these receptors for this medium. 

1 of 1 
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RGOs.xls/Site 9 

• 
TABLE 95 

REMEDIAL GOAL OPTIONS 
SITE 9 SURFACE AND SUBSURFACE SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Medium: Surface Soil (1) Remedial Goal Options (mg/kg) 
Carcinogenic Risk Noncarcinogenic Risk 

Estimated Estimated 
EPC (1) Carcinogenic Noncarcinogenic 

Receptor Parameter (mg/kg) Risk Risk 1E-06 1E-05 1E-04 0.1 1 3 
Adult Worker Dinoseb (2) 29,000 N/A 247 N/A N/A NA 12 117 352 

Propanil (2) 4,000 N/A 7 N/A N/A NA 59 587 1762 
Trespasser Dinoseb (2) 29,000 N/A 80 t'IIA N/A NA 36 363 1089 

Propanil (2) 4,000 N/A 2 N/A N/A NA 182 1815 5446 

Medium: Surface and Subsurface Soil (1) Remedial Goal Options (mg/kg) 

Receptor Parameter 
Construction Worker Dinoseb (2) 

Propanil (2) 
Adult Worker (3) N/A 
Trespasser (3) N/A 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
N/A = Not Applicable 

EPC (1) 
(mg/kg) 

29,000 
4,000 
N/A 
N/A 

Estimated Estimated 
Carcinogenic Noncarcinogenic 

Risk Risk 
N/A 89 
N/A 2 
N/A N/A 
N/A N/A 

Carcinogenic Risk Noncarcinogenic Risk 

1E-06 1E-05 1E-04 0.1 1 3 
N/A N/A NA 33 327 982 
N/A N/A NA 164 1636 4908 
N/A N/A NA N/A N/A N/A 
N/A N/A NA N/A N/A N/A 

(1) Because of the small sample size for this site, the maximum concentration was selected asthe EPC for both the surface and subsurface soil and surface soil 
pathways. 

(2) USEPA does not classify Dinoseb and Propanil as carcinogens; therefore, RGOs are calculated based on noncarcinogenic risk. 
statistics for this site. 

(3) Based on the definition of their respective exposure scenarios, adult workers and trespassers are not exposed to subsurface soil. RGOs were not calculated 
for these receptors for this medium. 

1 of 1 
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RGOs.xls/PGW 

• 
TABLE 96 

REMEDIAL GOAL OPTIONS 
PERCHED GROUNDWATER 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Remedial Goal Options (mglkg) 
Carcinogenic Risk Noncarcin~enlc Risk 

Receptor Parameter 
Construction Worker 3,4-Dichloroaniline 

4-Chloroaniline 
1,2-Dichloroethane 
Methylene chloride 

Adult Worker (3) N/A 
Trespasser (3) N/A 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 
NIA = Not Applicable 

EPC (1) 
(mglkg) 

58 
5.9 
29 
600 
N/A 
NIA 

Estimated Estimated 
Carcinogenic Noncarcinogenic 

Risk Risk 
N/A 72 
N/A 7 

2.63E-OS 1 
3.99E-OS 6 

N/A N/A 
NIA N/A 

1E-06 1E-OS 1E-04 0.1 1 3 
N/A N/A NA 0.08 0.8 2.4 
N/A N/A NA 0.08 0.8 2.4 
1 11 110 4.30 43.0 128.9 
15 150 1503 9.7 97 290 

N/A N/A NA N/A N/A N/A 
NIA N/A NA NIA N/A N/A 

(1 ) Because of the small sample size for this s~e. the maximum concentration was selected asthe EPC for both the surface and subsurface soil and surface soil 
pathways. 

{2) USE.PA does not classify 3,4-dichloroanfline and 4-chloroaniline as carcinogens; therefore, RGOs are calculated based on noncarcinogenic risk. 
statistics for this site. 

(3) Based on the definition of their respective exposure scenarios, adult workers and trespassers are not exposed to perched groundwater. RGOs were not 
calculated for these receptors for this medium. 

1 of 1 
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TABLE 97 

REMEDIAL GOAL OPTIONS 
ALLUVIAL GROUNDWATER . 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Remedial Goal Options (mglkg) 
Carcine>genic Risk Noncarcinogenic Risk 

Receptor Parameter 
Offsite Agricultural Worker 1,2-Dichloroethane 

Benzene 
Chloroform 
Methylene chloride 
Toluene 

Construction Worker N/A 
Adult Worker (3) N/A 
Trespasser (3) N/A 

EPC = Exposure point concentration 
mg/kg = mil6grams per kilogram 
N/A = Not Applicable 

Estimated 
EPC (1) Carcinogenic 
(mglkg) Risk 

2.9 5.38E-04 
0.22 1.30E-05 
0.14 2.42E-05 
44.2 1.46E-04 
28 N/A 

N/A N/A 
N/A NIA 
N/A N/A 

Estimated 
Noncarcinogenic 

Risk 1E-06 1E-05 1E-04 0.1 
12 SE-03 SE-02 SE-01 0.02 
1 2E-02 2E-01 2E+OO N/A 

9.72411 6E-03 6E-02 6E-01 0.0 
0.30 3E-01 3E+OO 3E+01 15 
1.4 N/A NIA NA 2 

NIA N/A N/A NA N/A 
N/A N/A N/A NA N/A 
N/A N/A N/A NA N/A 

(1) USEPA does not classify 1,2-dichloropropane and chlorobenzene as carcinogens; therefore, RGOs are calculated based on noncarcinogenic risk. 
(2) USEPA does not classify chloroform as a noncarcinogen; therefore, RGOs are calculated based on carcinogenic risk. 

statistics for this site. 
(3) Based on the definition of their respective exposure scenarios, adult workers and tl"espassers are not exposed to perched groundwater. RGOs were not 

calculated for these receptors for this medium. 

RGOs.xlsiAGW 1 of 1 

1 3 
0.2 0.7 
NIA N/A 
0 0 

148 445 
20 59 

N/A N/A 
N/A NIA 
N/A NIA 
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• Appendix G 

Central Tendency Intake Factor Calculations 
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• 
EQUATION UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• 
TABLE G1 

INGESTION-SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL AND DUST 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR )( EF )( EO )( Fl )( CF ) + 

kg/kg-day mg/day days/yr yr Unltless kg/mg 

3.91E-081 = 50 )( 20 IC IC IC 1E-06 ) + 

5.59E-1o l = 50 IC 20 IC 1 IC IC 1E-06 ) + 

See Table 35 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
AT= averaging time 
BW = body weight 
Fl = fraction ingested 

IR =ingestion rate 
EF = exposure frequency 
ED = exposure duration 
CF = conversion factor 

CT Intake Tables.xls/IF lNG CW CT 1 of 1 

• 

( BW )( AT 
kg days 

70 IC 365 

70 IC 25,550 

3/20/01 
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TABLEG2 

INHALATION..SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION UNITS 

IFinh 

kg/kg -(fay 

NONCARCINOGENIC EFFECTS 

Metals 

Clvomium 

Dieldrin 

Methoxychlor 

Heptachlor 

Dinoseb 

Toxaphene 

3,4-Dichloroaniline 

Propanil 

1,2-Dichloroethane 

Carbon tetrachforide 

Chloroform 

Methylene chloride 

CARCINOGENIC EFFECTS 

Metals 

Chromium 

Dieldrin 

Methoxychlor 

Heptachlor 

Dinoseb 

Toxaphene 

3,4-Dichloroaniline 

Propanil 

1 ,2-Dichloroethane 

Carbon tetrachloride 

Chloroform 

Methylene chloride 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

9.01E-12 

5.67E-06 

1.08E-05 

8 .50E-06 

9.15E-06 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

1.29E-13 

8.09E-08 

1.55E.()7 

1.21E.()7 

1.31E.()7 

= ( lnh R • 
m,lday 

. ( 15.2 .. ( 15.2 

= ( 15.2 

"' ( 15.2 .. ( 15.2 

= ( 15.2 . ( 152 

( 15.2 
,. ( 15.2 . ( 15.2 .. ( 15 2 

• ( 15.2 

( 15.2 

.. ( 15.2 . ( 15.2 • 
= ( 15.2 . ( 15.2 • 
= ( 15.2 • . ( 15.2 • . ( 15.2 . ( 15.2 . ( 15.2 • . ( 15.2 

"' ( 15.2 . ( 15.2 • . ( 15.2 

EF 

days/yr 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

• 

X 

• 
X 

• 

• 
X 

X 

• 

• 

• 

• 

See Table 35 for definitions and sources of equation variables identified as follows: 

IF "' Intake factor 

IR • Inhalation Rate 

EF ,. Exposure frequency 

ED • Exposure duration 

EO 
yr 

1 

1 
1 
1 

• 1 I 

• 1 . 1 

• 1 
X 1 
X 1 
X 1 
X 1 
X 1 

• 1 
X 1 
X 1 
X 1 
X 1 

X 1 

• 1 

• 1 

• 1 
X 1 

• 1 . 1 

• 1 

• 1 

• 1 
X 1 . 1 

1 

PEF 
m,lkg 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1 32E+09 

1.32E+09 

1.32E+09 

1 32E+09 

1 32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

1.32E+09 

+ 1 I 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 
+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 
+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

+ 1 

VF 
m,lkg 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

2 10E+03 

1.10E+03 

1.<40E+03 

1.30E+03 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

2.10E+03 

1.10E+03 

1.o40E+03 

1.30E+03 

PEF• Particulate emission factor 

VF • Volatilization factor 

BW = Body weight 

AT " Averaging time 

) + ( BW • 

kg 

) + ( 70 

) + ( 70 • 
) + ( 70 • 
) + ( 70 

) + ( 70 

) + ( 70 X 

) + ( 70 

) + ( 70 • 
) + ( 70 

) + ( 70 

) + ( 70 

) + ( 70 • 
) + ( 70 

) + 70 

) + 70 

) + 70 X 

) + 70 • 
) + 70 • 
) + 70 • 
) + 70 • 
) + 70 • 
) + 70 • 
) + 70 • 
) + 70 

) + 70 • 
) + 70 • 
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AT 

days 

365 

365 

365 

365 

365 

365 
365 

365 

365 
365 

365 

365 

365 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

25,550 

• 
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• • 
TABLE G3 

DERMAL..SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUA noN UNITS IF derm = SA IC AF IC ABS IC EF IC ED II CF ) + ( BW IC AT 
kg/kgo(jay cml/event mglcml unitless events/year years kglmg kg days 

NONCARCINOGENIC 

Arsenic 
Other Metals 
Dieldrin 
1,2-Dichloroethane 
Methoxychlor 
Heptachlor 
Dinoseb 
Toxaphene 
3,4-Dichloroanillne 
4.Chloroaniline 
Propanil 
1,2-Dichloroethane 
Carbon T etrachlorlde 
Methylene chloride 

CARCINOGENIC 

Arsenic 
Other Metals 
Dieldrin 
1,2-Dichloroethane 
Methoxychlor 
Heptachlor 
Dinoseb 
Toxaphene 
3,4-Dichloroanihne 
4.Chloroaniline 
Propantl 
1,2-Dichloroethane 
Carbon tetrachloride 
Methylene chloode 

3.10E-09 
1.03E-09 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 
1.03E-08 

4.43E-11 
1.48E-11 
1.48E-10 
1.48E-10 
1.48E-1 0 
1.48E-1 0 
1.48E-10 
1.48E·10 
1.48E-10 
1.48E·10 
1.48E-10 
1.48E-10 
1.48E-10 
1.48E·10 

,. ( 3.6E+03 X 0.0367 X 

( 3.6E+03 X 0.0367 X 

., ( 3.6E+03 II 0,0367 X 

"' ( 3.6E+03 X 0.0367 X 

• ( 3.6E+03 X 0.0367 X 

= ( 3.6E+03 II 0.0367 II 

,. ( 3.6E+03 " 0 .0367 " 
( 3.6E+03 II 0 .0367 lC 

.. ( 3.6E+03 " 0.0367 " 

.. ( 3.6E+03 " 0.0367 " 

.. ( 3.6E+03 lC 0.0367 " 
= ( 3.6E+03 X 0,0367 II 

• ( 3.6E+03 X 0.0367 II 

= ( 3.6E+03 X 0.0367 II 

( 3.6E+03 " 0.0367 " 
• ( 3.6E+03 " 0 .0367 " 
" ( 3.6E+03 X 0 .0367 II 

= ( 3.6E+03 II 0 .0367 X 

• ( 3.6E+03 " 0 .0367 " 
= ( 3.6E+03 lC 0 .0367 lC 

.. ( 3.6E+03 X 0.0367 X 

• ( 3.6E+03 X 0.0367 II 

,. ( 3.6E+03 .. 0.0367 .. 
• ( 3.6E+03 .. 0.0367 .. 

( 3.6E+03 .. 0.0367 " 
= ( 3.6E+03 lC 0.0367 lC 

• ( 3.6E+03 II 0.0367 X 

"' ( 3.6E+03 lC 0.0367 X 

See Table 35 for definitions and sources of equation variables identified as follows: 
IF= intake factor 
CF • conversion factor 
SA • skin surface area available for contact 
AF = soil to skin adherence factor 

CT Intake Tables.lds/IF DER CW CT 

3E-<l2 
1 E-<l2 
1E-<l1 
1E-<l1 
1E-<l1 
1 E-<l1 
1E-<l1 
1E-01 
1 E-01 
1E-<l1 
1E-01 
1E-01 
1 E-<l1 
1 E-01 

3E-<l2 
1E-<l2 
1 E-01 
1 E-<l1 
1E-<l1 
1E-01 
1 E-01 
1 E-01 
1 E-01 
1E-01 
1 E-01 
1E-01 
1 E-<l1 
1E-01 

" 
" 
" 
X 

" 
lC 

X 

II 

X 

" 
" 
X 

.. 
" 

" 
" 
" 
X 

X 

II 

" 
" 
" 
X 

X 

lC 

" 
II 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ABS = absorption factor 
EF = exposure frequency 
ED = exposure duration 
BW = body weight 
AT= averaging t ime 
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X 

X 

X 

X 

" 
" 
" 
lC 

X 

X 

lC 

lC 

" 
lC 

X 

X 

X 

.. 

.. 
X 

X 

lC 

lC 

" 
lC 

.. 

.. 
II 

• 
X 

" 
X 

" 
X 

X 

• 
X 

• 
X 

" 
" 

X 

X 

" 
" .. 
lC 

" 
X 

.. 
X 

X 

.. 
X 

" 

1E-<l6 ) + 
1E-<l6 ) + 
1 E-<l6 ) + 
1E-<l6 ) + 
1E-<l6 ) + 
1 E-<l6 ) + 
1 E-<l6 ) + 
1E-<l6 ) + 
1E-<l6 ) + 
1E-<l6 ) + 
1E-<l6 ) + 
1 E-<l6 ) + 
1E-<l6 ) + 
1E-<l6 ) + 

1 E-<l6 ) + 
1 E-<l6 ) + 
1 E-06 ) + 
1 E-06 ) + 
1E-<l6 ) + 
1 E-06 ) + 
1 E-06 ) + 
1 E-06 ) + 
1E-06 ) + 
1E-<l6 ) + 
1E-06 ) + 
1E-06 ) + 
1 E-06 ) + 
1E-06 ) + 

70 X 

70 " 
70 " 
70 X 

70 " 
70 II 

70 " 
70 " 
70 X 

70 " 
70 lC 

70 " 
70 X 

70 lC 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

70 .. 25,550 
70 .. 25.550 
70 .. 25,550 
70 .. 25,550 
70 .. 25,550 
70 .. 25,550 
70 .. 25,550 
70 .. 25,550 

70 " 25,550 
70 .. 25,550 
70 II 25,550 
70 II 25,550 
70 .. 25,550 
70 .. 25,550 

• 
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• • 
TABLE G4 

INGESTION-SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN GROUNDWATER 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION UNITS IF oral = IR )C ET X 

kg/kg-<lay mg/hour hours/event 

NONCARCINOGENIC 3.13E-o5l = ( 0.01 )( 4 )( 

CARCINOGENIC 4.47E-071 = 0.01 )( 4 )( 

See Table 42 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
IR =ingestion rate 
ET = exposure time 
EF = exposure frequency 

EF 
days/ yr 

20 

20 

)C ED BW 
yr kg 

)( 1 ) 70 

)( 1 ) + ( 70 

ED = exposure duration 
BW = body weight 
AT = averaging time 
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• 

X AT 
days 

)( 365 

)( 25,550 ) 
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• • 
TABLEG5 

DERMAL-SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE 

CONSTRUCTION WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN GROUNDWATER 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION 

UNITS 

NONCARCINOGENIC 

Arsenic 
Chromium 
4,4-DDT 
alpha-BHC 
3,4-0ichloroanifine 
4-Chloroaniline 
Oinoseb 
1 ,2-0ichloroethane 
Chloroform 
Methylene chloride 
Vinyl chloride 

CARCINOGENIC 
Arsenic 
Chromium 
4,4-DDT 
alpha-BHC 
3,4-0ichloroanillne 
4-Chloroanlline 
Olnoseb 
1 ,2-0ichloroethane 
Chloroform 
Methylene chloride 
Vinyl chloride 

IF derm • ( 

kg/kg .<fay 

1.13E-05 
1.13E-05 
4.85E-03 
2.14E-Q4 
3.49E-04 
3.49E-Q4 
3.16E-Q4 
5.97E-05 
1.00E-Q4 
5.07E-05 
8.23E-05 

1.61E-07 
1.61E-07 

6.92E-05 
3.06E-o6 
4.99E-o6 
4.99E-o6 
4.51E-o6 
8.53E-07 
1.43E-o6 
7.25E-07 
1.18E-o6 

= ( 

= ( 
& ( 

"' ( .. ( . ( 
= ( 
= ( 
,. ( .. ( 

"' ( 

,. { . ( 
= ( . { . ( 

= ( 
,. { . ( . ( 
,. ( 
,. ( 

CF 

Ucm1 

1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
t .OOE-03 
1.00E-03 
1 OOE-03 
t .OOE-03 

1.00E-03 
t .OOE-03 
1.00E-03 
t .OOE-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 
1.00E-03 

• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 x 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 

• 3.6E+03 • 
• 3.6E+03 • 

• 3.6E+03 • 
• 3.6E+03 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 
• 3.6E+03 • 

See Table 42 for definitions and sources of equation variables Identified as follows: 
IF .. intake factor 
CF • conversion factor 
SA • skin surface area available for contact 
PC = permeability constant 

CT Intake Tables.xls/IF DER CW GW CT 

PC 

cmlhr 
" ET 

hours/day 

1.00E-03 
1.00E-03 
4.30E-{)1 
1.90E-{)2 
3.10E-{)2 
3.10E-02 
2.80E-{)2 
5.30E-03 
8.90E-{)3 
4.50E-{)3 
7.30E-{)3 

t .OOE-03 
t .OOE-{)3 

4.30E-{)1 
1.90E-02 
3.10E-{)2 
3.10E-02 
2.80E-{)2 
5.30E-{)3 
8.90E-03 
4.50E-{)3 

7.30E-03 

" 
" 
" 
" 
" • 
" 
" • 
" 

" 
" • 
" 
" 
" 

" 
" 
" 

EF = exposure frequency 
ED = exposure duration 
BW = body weight 
AT = averaging time 
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4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

" EF " 

• 
" 
" 
" 
" 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

events/year 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

" 
" 
" 
" 
" 
" 
" 
" • 
" 
" 

• 
" 

" • 
• 
" 
" 
" 
" 
" 

ED 

years 

)+ ( BW • 

kg 

) + { 70 " 
) + { 70 " 
) + { 70 " 
) + ( 70 " 
) + ( 70 • 
) + ( 70 • 

) + ( 70 " 
) + ( 70 • 

) + ( 70 " 
) + ( 70 " 
) + ( 70 " 

) + 
) + 
) + 
) + 
) + 
) + 
) + 
) + 
) + 
) + 
) + 

70 " 
70 • 

70 " 
70 " 
70 " 
70 • 

70 " 
70 " 
70 " 
70 • 

70 " 

• 
AT 

days 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
25,550 ) 
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• • TABLE G6 
INGESTION-SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 
SITE WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION UNITS IF oral = IR )( EF )( ED )( Fl )( CF 
kg/kg-day mg/day days/yr yr unitless kg/mg 

NONCARCINOGENIC 4.89E-08j = ( 50 )( 250 )( 6.6 )( 0.1 )( 1.00E-06 

CARCINOGENIC 4.61E-09j = 50 )( 250 )( 6.6 )( 0.1 )( 1.00E-06 

See Table 45 for definitions and sources of equation variables identified as follows: 
IF = intake factor IR = ingestion rate 
AT = averaging time EF = exposure frequency 
BW = body weight ED = exposure duration 
Fl = fraction ingested CF = conversion factor 

CT Intake Tables.xls/IF lNG SW SL CT 1 of 1 

• 
BW )( AT 
kg days 

) ( 70 )( 2,409 

) ( 70 )( 25,550 ) 
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• • TABLEG7 
DERMAL-SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 
SITE WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

• 
EQUATION UNITS IF derm = SA x AF x ABS x EF x ED x CF ) + ( BW x AT 

kglkg~ay cm2/event mg/c m2 unitless events/year years kg/mg kg days 
NONCARCINOGENIC 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3,4-Dichloroantline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

CARCINOGENIC 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3,4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

3.88E-oal = 

1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 
1.29E-07 = 

3.66E-091 = 

1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 
1.22E-08 = 

3600 )( 0.0367 )( 3.00E-02 

3600 )( 0.0367 )( 1.00E-01 
3600 )( 0.0367 )( 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 )( 0.0367 )( 1.00E-01 
3600 )( 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 )( 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 X 0.0367 )( 1 OOE-01 

3600 )( 0.0367 )( 3.00E-02 

3600 X 0.0367 IC 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 )( 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 X 0.0367 X 1.00E-01 
3600 )( 0.0367 )( 1.00E-01 
3600 X 0.0367 X 1.00E-01 

See Table 45 for definitions and sources of equation variables identified as follows: 

)( 250 

)( 250 
X 250 
X 250 
)( 250 
X 250 
)( 250 
X 250 
)( 250 
X 250 

X 250 

IC 250 
X 250 
)( 250 
X 250 
X 250 
X 250 
X 250 
X 250 
X 250 

IF = intake factor ABS = absorption factor 
CF = conversion factor EF = exposure frequency 
SA = skin surface area available for contact ED = exposure duration 
AF = soil to skin adherence factor BW = body weight 

AT= averaging time 

)( 6.6 )( 1E-06 ) + 70 )( 2,409 

)( 6.6 X 1E-06 ) + 70 )( 2,409 
X 6.6 )( 1E-06 ) + 70 X 2,409 
X 6.6 X 1E-06 ) + 70 )( 2,409 
)( 6.6 )( 1E-06 ) + 70 )( 2,409 
X 6.6 X 1E-06 ) + 70 )( 2,409 
)( 6.6 )( 1E-06 ) + 70 X 2,409 
)( 6.6 X 1E-06 ) + 70 )( 2,409 
X 66 X 1E-06 ) + 70 )( 2,409 
X 6.6 X 1E-06 ) + 70 X 2,409 

)( 6.6 )( 1E-06 ) + 70 X 25,550 

X 6.6 )( 1E-06 ) + 70 )( 25,550 
X 6.6 X 1E-06 ) + 70 X 25,550 
X 6.6 X 1E-06 ) + 70 X 25,550 
X 6.6 X 1E-06 ) + 70 IC 25,550 
X 6.6 X 1E-06 ) + 70 X 25,550 
X 6.6 )( 1E-06 ) + 70 )( 25,550 
X 6.6 X 1E-06 ) + 70 X 25,550 
X 6.6 X 1E-06 ) + 70 )( 25,550 
X 6.6 X 1E-06 ) + 70 X 25,550 

) 
) 
) 
) 
) 
) 
) 
) 
) 
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• • TABLE G8 
INHALATION-SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 
SITE WORKER EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION UNITS IFinh 
kg/kg-day 

NONCARCINOGENIC EFFECTS 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3, 4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

CARCINOGENIC EFFECTS 

Arsenic 

Aldrin 
Dieldrin 
Heptachlor 
Methoxychlor 
3,4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

8.38E-11 I = 

8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
8.38E-11 = 
5.27E-05 = 

7.90E-12 I = 

7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
7.90E-12 = 
4.96E-06 = 

11 .3 

11 .3 
11 .3 
11.3 
11.3 
11 .3 
11 3 
11 .3 
11 .3 
11 .3 

11 .3 

11 .3 
11 .3 
11 .3 
11 .3 
11 .3 
11 .3 
11 .3 
11 .3 
11.3 

x EF x ED x 

days/yr yr 

)C 250 X 6.6 X 

IC 250 X 6.6 X 

X 250 IC 6.6 X 

X 250 )( 6.6 X 

X 250 IC 6.6 )C 

)C 250 IC 6.6 X 

X 250 X 6.6 X 

X 250 X 6.6 X 

X 250 X 6.6 X 

X 250 X 6.6 X 

)( 250 X 6.6 )( 

)( 250 )( 6.6 )( 

)( 250 X 6.6 )( 

)( 250 )( 6.6 )( 

X 250 )( 6.6 )( 

)( 250 X 6.6 )( 

)( 250 )( 6.6 )( 

)( 250 )( 6.6 )( 

)( 250 )( 6.6 )( 

)( 250 )( 6.6 )( 

See Table 45 for definitions and sources of equation variables identified as follows: 
IF= Intake factor 
IR = Inhalation Rate 
EF = Exposure frequency 
ED= Exposure duration 
ET = Exposure time 
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1 + 1 I 

1.32E+09 + 1 N/A 

1 I 1.32E+09 + 1 I N/A 
1 I 1.32E+09 + 1 I NIA 
1 I 1.32E+09 + 1 I N/A 

I 1.32E+09 + 1 I NIA 
I 1.32E+09 + 1 I NIA 

1 I 1.32E+09 + 1 I N/A 
1 I 1.32E+09 + 1 I NIA 
1 I 1.32E+09 + 1 I N/A 
1 1.32E+09 + 1 I 2.10E+03 

I 1.32E+09 + 1 I NIA 

1 I 1.32E+09 + 1 N/A 
1 I 1.32E+09 + 1 I NIA 
1 I 1.32E+09 + 1 I N/A 
1 I 1.32E+09 + 1 I NIA 
1 I 1.32E+09 + 1 I NIA 
1 I 1.32E+09 + 1 I NIA 

I 1.32E+09 + 1 I NIA 
I 1.32E+09 + 1 I NIA 
I 1.32E+09 + 1 I 2.10E+03 

) + { BW x 

kg 

+ ( 70 IC 

) + ( 70 IC 

) + ( 70 lC 

) + ( 70 )( 

) + ( 70 )I 

) + ( 70 X 

) + ( 70 ,. 
) + ( 70 )I 

) + ( 70 IC 

) + ( 70 IC 

+ ( 70 )( 

) + ( 70 ,. 
) + ( 70 X 

) + ( 70 )( 

) + ( 70 X 

) + ( 70 IC 

) + ( 70 )( 

) + ( 70 • 
) + ( 70 • 
) + ( 70 • 

• 
AT 

days 

2,409 

2,409 
2,409 
2,409 
2,409 
2,409 
2,409 
2,409 
2,409 
2,409 

25,550 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

3120101 



• 
EQUATION 
UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• 
TABLE G9 

INGESTION-SPECIFIC INTAKE FACTOR 
CENTRAL TEND,ENCY EXPOSURE 

TRESPASSER EXPOSURE: INGESTION OF CHEMICALS IN SOIL AND DUST 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR X EF X ED )( Fl X CF 
kg/kg-day mg/day days/yr yr Unit less kg/mg 

7.91E-091 = 50 )( 26 X 10 )( 0.1 )( 1.00E-06 

1.13E-091 = 50 )( 26 )( 10 )( 0.1 )( 1.00E-06 

See table 49 for definitions and sources of equation variables identified as follows: 
IF = intake factor 
AT= averaging time 
BW = body weight 
Fl = fraction ingested 

CT Intake Tables.xls/IF lNG TP SL CT 1 of 1 

IR = ingestion rate 
EF = exposure frequency 
ED = exposure duration 
CF = conversion factor 

• 
) + ( BW X AT 

kg days 

) + 45 )( 3,650 

) + 45 )( 25,550 

3/20/01 



• 
EQUATION 
UNITS 

NONCARCINOGENIC 

Arsenic 

Dieldrin 
1 ,2-Dichloroethane 
Heptachlor 
Methoxychlor 
3,4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1 ,2-Dichloroethane 

CARCINOGENIC 

Arsenic 

Dieldrin 
1,2-Dichloroethane 
Heptachlor 
Methoxychlor 
3, 4-Dichloroaniline 
Dinoseb 
Propanil 
Toxaphene 
1,2-Dichloroethane 

IF derm = 
kglkg~ay 

6.27E-091 = 

2.09E-08 
2.09E-08 
2.09E-08 = 
2.09E-08 = 
2.09E-08 = 
2.09E-08 = 
2.09E-08 = 
2.09E-08 = 
2.09E-08 = 

a.96E-1ol = 

2.99E-09 = 
2.99E-09 
2.99E-09 
2.99E-09 = 
2.99E-09 
2.99E-09 = 
2.99E-09 = 
2.99E-09 
2.99E-09 = 

• 
TABLEG10 

DERMAL-SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE 

TRESPASSER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

• 
SA IC AF IC ABS IC EF IC ED IC CF I + ( BW IC AT 

cm21event mglcm2 unHiess eventslyear years kg/mg kg days 

3.6E+03 lC 3.67E-02 lC 3E-02 IC 26 IC 10 IC 1E.Q6 ) + 45 IC 3,650 

3.6E+03 lC 3.67E-02 lC 1 E-01 IC 26 IC 10 IC 1E.Q6 ) + 45 IC 3,650 
3.6E+03 lC 3.67E-02 lC 1E-01 lC 26 IC 10 IC 1E.Q6 ) + 45 IC 3,650 
3.6E+03 lC 3.67E-02 lC 1 E-01 IC 26 lC 10 lC 1E.Q6 ) + 45 lC 3,650 
3.6E+03 lC 3.67E-02 lC 1 E-01 IC 26 lC 10 lC 1E.Q6 ) + 45 lC 3,650 
3.6E+03 lC 3.67E-02 lC 1E-01 IC 26 lC 10 )( 1E.Q6 ) + 45 )( 3,650 
3.6E+03 lC 3.67E-02 IC 1E-01 X 26 IC 10 X 1E.Q6 ) + 45 X 3,650 
3.6E+03 IC 3.67E-02 X 1 E-01 X 26 IC 10 X 1E.Q6 ) + 45 IC 3,650 
3.6E+03 X 3.67E-02 X 1 E-01 X 26 X 10 X 1E.Q6 ) + 45 IC 3,650 
3.6E+03 IC 3.67E-02 X 1 E-01 X 26 X 10 X 1E.Q6 ) + 45 X 3,650 

3.6E+03 X 3.67E-02 X 3E-02 IC 26 IC 10 IC 1E.Q6 ) + 45 IC 25,550 

3.6E+03 IC 3.67E-02 IC 1 E-01 IC 26 IC 10 IC 1E.Q6 ) + 45 IC 25,550 
3.6E+03 IC 3.67E-02 IC 1E-01 X 26 X 10 X 1E.Q6 ) + 45 IC 25,550 
3.6E+03 lC 3.67E-02 X 1 E-01 IC 26 IC 10 IC 1E.Q6 ) + 45 X 25,550 
3.6E+03 IC 3.67E-02 X 1E-01 IC 26 IC 10 IC 1E.Q6 ) + 45 )( 25,550 
3.6E+03 IC 3.67E-02 IC 1E-01 X 26 X 10 X 1E.Q6 ) + 45 X 25,550 
3.6E+03 IC 3.67E-02 IC 1 E-01 IC 26 IC 10 X 1E.Q6 ) + 45 X 25,550 
3.6E+03 IC 3.67E-02 X 1E-01 X 26 X 10 IC 1E.Q6 ) + 45 X 25,550 
3.6E+03 IC 3.67E-02 IC 1E-01 X 26 X 10 X 1E.Q6 ) + 45 IC 25,550 
3.6E+03 IC 3.67E-02 X 1E-01 IC 26 X 10 X 1E.Q6 ) + 45 X 25,550 

) 
) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 

See Table 49 for definttions and sources of equation variables identified as follows: 
IF = intake factor 
CF =conversion factor 
SA = skin surface area available for contact 
AF = soil to skin adherence factor 

CT Intake Tables.ldsllF DER TP Sl CT 

ABS = absorption factor 
EF = exposure frequency 
ED = exposure duration 
BW = body weight 
AT = averaging time 

1 of 1 3/20..U1 



• • • 
TABLE G11 

- INHALATION-SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 

TRESPASSER EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IFinh : ( lnhR " EF " EO " 1 I PEF + 1 I VF ) + ( BW " AT ) 

UNITS kg/kg-day m'lday dayslyr yr m3/kg m3/kg kg days 

NONCARCINOGENIC EFFECTS 

Arsenic I 8.71 E-12 1- ( 11 .3 " 26 " 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 " 3,650 ) 

Aldrin 8.71E·12 = ( 11 .3 " 26 " 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 " 3,650 ) 

Dieldrin 8.71 E-12 .. ( 11 .3 " 26 .. 10 .. 1 I 1.32E+09 + 1 I NIA ) + ( 70 " 3,650 ) 

Heptachlor 8.71E-12 = ( 11 .3 " 26 " 10 " 1 I 1.32E+09 + 1 I N/A ) + ( 70 • 3,650 ) 

Methoxychlor 8.71E-12 = ( 11 .3 " 26 .. 10 • 1 I 1.32E+09 + 1 I NIA ) + ( 70 .. 3,650 ) 

3,4-Dichloroaniline 8.71 E-12 - ( 11 .3 " 26 • 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 3,650 ) 

Oinoseb 8.71 E-12 = ( 11 .3 • 26 • 10 " 1 I 1 32E+09 + 1 I N/A ) + ( 70 • 3,650 ) 

Propanil 8.71E·12 . ( 11 .3 " 26 • 10 " 1 I 1 32E+09 + 1 I NIA ) + ( 70 " 3,650 ) 

Toxaphene 8.71E·12 = ( 11 .3 • 26 • 10 • 1 I 1 32E+09 + 1 I NIA ) + ( 70 " 3,650 ) 

1,2-Dichloroethane 5.48E-06 = ( 11 3 " 26 .. 10 " 1 I 1.32E+09 + 1 I 2.10E+03 ) + ( 70 " 3,650 ) 

CARCINOGENIC EFFECTS 

Arsenic I 1.24E·12 I= ( 11 .3 .. 26 " 10 • 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 25,550 ) 

Aldrin 1.24E-12 - ( 11 .3 " 26 " 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 25,550 ) 

Dieldrin 1.24E-12 - ( 11 .3 " 26 " 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 " 25,550 ) 

Heptachlor 1.24E-12 .. ( 11 .3 " 26 • 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 " 25,550 ) 

Methoxychlor 1.24E-12 - ( 11 .3 " 26 .. 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 25,550 ) 

3,4-0ichloroanlline 1.24E·12 .. ( 11.3 IC 26 • 10 • 1 I 1.32E+09 + 1 I N/A ) + ( 70 • 25,550 ) 

Oinoseb 1.24E-12 .. ( 11.3 " 26 " 10 " 1 I 1.32E+09 + 1 I N/A ) + ( 70 " 25,550 ) 

Propanll 1.24E-12 .. ( 11 .3 " 26 " 10 • 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 25,550 ) 

Toxaphene 1.24E-12 - ( 11 .3 .. 26 " 10 " 1 I 1.32E+09 + 1 I NIA ) + ( 70 • 25,550 ) 

1 ,2-Dichloroethane 7.82E-07 - ( 11 .3 " 26 " 10 • 1 I 1.32E+09 + 1 I 2.10E+03 ) + ( 70 " 25,550 ) 

See Table 49 for definitions and sources of equ.tion variables Identified as follows: 

IF • Intake factor ED"' Exposure duration 

IR • Inhalation Rate ET = Exposure time 

EF • Exposure frequency PEF "' Particulate Emission Factor 

VF• Volatilization Factor 

CT Intake T1bles.xls/IF INH TP SL CT 1 of 1 3/20/01 



• • TABLE G12 
INHALATION-SPECIFIC INTAKE FACTOR 

CENTRAL TENDENCY EXPOSURE 

• 
OFFSITE AGRICULTURAL WORKER EXPOSURE: INHALATION OF AIRBORNE (VAPOR PHASE) CHEMICALS FROM GROUNDWATER 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IFinh = ( IR )( 

UNITS m 3/kg-day m3/hour 

NONCARCINOGENIC EFFECTS 2.90E-03 I= ( 0.83 )( 

CARCINOGENIC EFFECTS 1.03E-03 I= 0.83 )( 

See Table 56 for definitions and sources of equation variables identified as follows: 
IF = Intake factor 
IR = Inhalation Rate 
EF = Exposure frequency 
ED = Exposure duration 
ET = Exposure time 
BW = Body weight 
AT= Averaging time 

EF 
days/yr 

44.6 

44.6 

)( ED )( ET ) ( BW )( AT 
yr hr/day kg days 

)( 25 )( 2 ) + ( 70 )( 9,125 

)( 25 )( 2 } + 70 )( 25,550 

) 

} 

CT Intake Tables.xls/IF INH OAW GW CT 1 of 1 3120/01 



• 
Exposure Route 

p 

Ingestion 

Inhalation 

Parma I 

jSCenano T1meframe. Current/Future 
Medium Sotl 
Exposure Medium Surface Soil 
Exposure POint Site 4 
R-plor Populabon. Site Worker 
R "' . Adult 

Parameter Parameter Definition 
Code 

IR-S Ingestion Rate of Soil 
EF Exposure Frequency 
ED Exposure Ourabon 
Fl Fraction Ingested from contaminated source 
CF Conwrsion Factor 
FJW Body Weight 

AT-C Averagong Time (cancer) 
AT-N Avaragong Time (Noncancer) 

lnR-5 lnhalabon Rate of Soil 
EF Exposure Frequency 
EO Exposure Ourabon 
FJW BodyWeoght 

AT-C Averaging Time (cancer) 
A T-N Averagong Time (Noncancer) 
PEF Particulate Emission Factor 

VF VolatiliZation Factor 

EF Exposure Frequency 
ED Exposure Duration 
CF Conversoon Factor 

SA Skin Surface Area Avaolable for Contact 
A8Sd Dermal Absorption F ector 

AF Soil to Skll Adherence Factor 
AT-C Averaging Time (cancer) 
A T-N Averaging Time (Noncancar) 

RME = Reasonable Maximum Exposure 
CT = Central T endenc:y 
mg : monigrem 
kg = kilogram 
m' = cubic me1Brs 
cm1

• square centimeters 

1 = The central bandency exposure was nof evaluated for this site 

• 
TABLEG13 

VALUES USED FOR llAil Y INTAKE CALCULATIONS 
CEDAR CHEMICAL CORPORATION, WEST HELENA. ARKANSAS 

Units RME RME 
Value Rationale/ 

Reference 
mgt day 50 US EPA, 1989 

days/year 93 75° ConsetVative assumption 
years 25 U.S. EPA. 1989 

unitfess 1 Ccnservative assumption 
kg/rng 1 OOE.OO 51 system 

leg 70 U.S EPA. 1989 
days 25,550 U.S. EPA. 1989 
days 9,125 US. EPA. 1989 

m/day 20 US EPA. 1989 
days/year 9375b Conservative assumption 

yaars 25 US EPA. 1989 
leg 70 US EPA. 1989 

days 25550 US EPA. 1989 
days 9125 US EPA. 1989 
m'llcg 1 32E+09 US EPA. 1996 
m'lkg Chemical specific US. EPA, 1998 

days/year 9375b Conservatove assumption 
years 25 US EPA, 1989 
kg/rng t.OOE.OO Sf system 
em I 4,100 US. EPA, 1997 

unlUess Chemical specific US. EPA, 1998 
mg/cm1/event 1 U.S. EPA. 1995 

days 25,550 U.S. EPA. 1989 
days 9125 U.S. EPA. 1989 

b = Thos exposure frequency assumes the site wotlcer os present at this 5IW 3 hours per day rather than 8 hours per day- (0 375 • 250 days year "' 93 75 daysfyear) 

• 
cT• CT Intake Eq~~abon/ 

Value Ratoonalel Modal ~me 
R.eferenca 

. COIIng = IIRliCFI!Fil!Efl!EOl 

. (BW)(AT) 
. 
. 
. 
. 
. 
. 
. COI Inh • (IR)(EF)(ED)(( tNF)+(11PEF)) 

(BW)(AT) 
. 
. 

. 

. . 
. COl derrn "' l!£ll~l!mcA8Sdl!!;EJij;;Ql . !BW)(An 
. 
. 

. . 

. . 
-
. 

US EPA. 1989 RISk Assessment Guidance for Superfund · Volume I Human Health Evaluabon Manual (Part A) Interim Final. (EPA/54011/891002) Washongton, DC 01rice of Emergency and Remedial Response 
US EPA. 1997 Exposure Factors Handbook. Washongton, DC. Olfoca d Emetgency and Remedial Response. 
U S EPA. 1996 Sotl Sae«<ing Guidance: User's Guide 2nd Edt!Jon Washington, DC. 01\'iee d Solod Waste and Emergency Response. (Publica bon 9355 4·23) 
US EPA. 1998 EPA Region 6 Human Health Medium-Specifoc Screening Levels. October 
US EPA. 1995 EPA Region 4 Supplemental Guidance to RAGS Bulletin 3 Exposure Assessment Atlanta, GA. Office d Health Assessment · Waste Management Oivosoon 
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• 
EQUATION UNITS 

NONCARCINOGENIC 

CARCINOGENIC 

• 
TABLE G14 

INGESTION-SPECIFIC INTAKE FACTOR 
SITE WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL 

SITE4 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF oral = IR )( EF )( ED )( Fl )( CF 
kg/kg-day mg/day days/yr yr unitless kg/mg 

1.83E-071 = 50 )( 93.75 )( 25 )( 1 )( 1.00E-06 

s .s5E-osl = ( 50 )( 93.75 )( 25 )( 1 )( 1.00E-06 

See Table G13 for definitions and sources of equation variables identified as follows: 
IF = intake factor IR = ingestion rate 
AT = averaging time EF = exposure frequency 
BW = body weight ED = exposure duration 
Fl = fraction ingested CF = conversion factor 

CT Intake Tables.xls/IF lNG SW CT 1 of 1 

• 
BW )( AT 
kg days 

) + 70 )( 9,125 

) + 70 )( 25,550 
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• 
EQUATION UNITS 

NONCARCINOGENIC 

Dieldrin 
Dinoseb 

CARCINOGENIC 

Dieldrin 
Dinoseb 

• TABLE G15 
DERMAL-SPECIFIC INTAKE FACTOR 

SITE WORKER EXPOSURE: DERMAL CONTACT WITH CHEMICALS IN SOIL 
SITE4 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

IF derm = SA )( AF )( ABS )( EF )( ED )( 

kg/kg-day cm2/event mg/cm2 unltless events/year years 

= 4.10E+03 )( 1 )( 1.00E-01 )( 93.75 )( 25 )( 

= 4.10E+03 )( 1 )( 1.00E-01 )( 93.75 )( 25 )( 

= 4.10E+03 )( 1 )( 1.00E-01 )( 93.75 )( 25 )( 

= 4.10E+03 )( 1 )( 1.00E-01 )( 93.75 )( 25 )( 

See Table G13 for definitions and sources of equation variables identified as follows: 
IF = intake factor ABS = absorption factor 
CF = conversion factor EF = exposure frequency 
SA = skin surface area available for contact ED = exposure duration 
AF = soil to skin adherence factor BW = body weight 

AT = averaging time 

CT Intake Tables.xls/IF DER SW CT 1 of 1 

• 
CF ) + ( BW )( AT 

kg/mg kg days 

1.00E-06 ) + 70 )( 9,125 
1.00E-06 ) + 70 )( 9,125 

1.00E-06 ) + 70 )( 25,550 
1.00E-06 ) + 70 )( 25,550 

3/20/01 



• 
EQUATION UNITS IFinh 

• TABLE G16 
INHALATION-SPECIFIC INTAKE FACTOR 

SITE WORKER EXPOSURE: INHALATION OF AIRBORNE CHEMICALS FROM SOIL 
SITE4 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

= IR )( EF )( ED )( 1 I PEF + 1 I VF 
kg/kg-day m3/day days/yr yr m 3/kg m 3/kg 

NONCARCINOGENIC EFFECTS 

Dieldrin 5.56E-11 = 20 )( 93.75 )( 25 )( 1 I 1.32E+09 + 1 I NIA 
Dinoseb 5.56E-11 = 20 )( 93.75 )( 25 )( 1 I 1.32E+09 + 1 I NIA 

CARCINOGENIC EFFECTS 

Dieldrin 1.99E-11 = ( 20 )( 93.75 )( 25 )( 1 I 1.32E+09 + 1 N/A 
Dinoseb 1.99E-11 = ( 20 )( 93.75 )( 25 )( 1 I 1.32E+09 + 1 N/A 

See Table G13 for definitions and sources of equation variables identified as follows: 
IF = Intake factor PEF = Particulate emission factor 
IR = Inhalation Rate VF = Volatilization factor 
EF = Exposure frequency BW = Body weight 
ED = Exposure duration AT = Averaging time 

CT Intake Tables.xlsiiF INH SW CT 1 of 1 

• 
) + ( BW )( AT 

kg days 

+ ( 70 )( 9,125 
+ ( 70 )( 9,125 

+ ( 70 )( 25,550 
+ ( 70 )( 25,550 
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• 

• 

Appendix J 

Construction Worker Risk Evaluation 



• • 
TABLE J1 

INGESTION-SPECIFIC INTAKE FACTOR 
CENTRAL TENDENCY EXPOSURE INGESTION RATE EVALUATION 

CONSTRUCTION WORKER EXPOSURE: INGESTION OF CHEMICALS IN SOIL AND OUST 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

EQUATION IF oral = IR )( EF )( ED )( Fl )( CF + BW 
UNITS kg /kg-day mg/day days/yr yr Unitless kg/mg kg 

NONCARCINOGENIC 3.91E-08 = 50 )( 20 l( 1 l( 1 )( 1E-06 ) + 70 
5.87E-08 = 75 l( 20 l( )( 1 )( 1E-06 ) + 70 

7.83E-08 = 100 )( 20 l( )( 1 )( 1E-06 ) + 70 
1.88E-07 = 240 l( 20 )( )( 1 X 1E-06 ) + 70 

Except for ingestion rate values, see Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

Because the construction worker ingestion rate evaluation does not include sites with carcinogenic COCs, the carcinogenic intake factor is 

not presented. 

IF =intake factor 
AT= averaging time 
BW = body weight 

Fl = fraction ingested 

.. 

Construction Ingestion Numbers.xls/IF lNG CW CT 1 of 1 

IR = ingestion rate 

EF = exposure frequency 
ED = exposure duration 

CF = conversion factor 

• 

l( AT 
days 

l( 365 
)( 365 
)( 365 
l( 365 
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• 
Scenario Timefra.me: 

Medium: 
Exposure Medium: 
Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Dinoseb 

Dermal Dinoseb 

Future 

Soil 
Subsurface Soil 
Site 3 Subsurface Soil 
Construction Worker 
Adult 

Medium 
EPC 

Value 

mglkg 

2,784 

2,784 

• 
TABLE J2 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE INGESTION RATE EVALUATION 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Intake Reference 
(Non-Cancer) Dose 
(kg/kg-day) 

50 mg/day 75 mg/day 100 mg/day 240 mg/day mglkg-day 

3.91 E-08 5.87E-08 7.83E-08 1.88E-07 1E-03 

1.03E-08 N/A N/A N/A 5E-04 

Except for ingestion rate values, see Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

Hazard 
Quotient 

50 mg/day 75 mgJday 100 mg/day 

0.11 0.1 6 0.22 

0.057 0.057 0.057 

<1 <1 <1 

Because none of the COCs have inhalation toxicity values and are not classified as carcinogens, the Inhalation pathway and carcinogenic risk are not presented. 

EPC = Exposure point concentration 
mglkg = milligrams per kilogram 

N/A = Not applicable 

.. 

Construction Ingestion Numbers.lds/3 7-CW CT 1 of 1 

• 

240 mg/day 

0.52 

0.057 

<1 

3119/01 



• 
Scenario Timeframe: 

Medium: 
Exposure Medium: 

Exposure Point: 
Receptor Population: 
Receptor Age: 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion 3,4- Dlchloroanillne 

Dinoseb 

Dermal 3,4- Dlchloroanlllne 

Dlnoseb 

• 
TABLE J3 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE INGESTION RATE EVALUATION 
CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soli 
Subsurface Soli 

Site 4 Subsurface Soli 
Construction Worker 
Adult 

Medium 
EPC 
Value 

mg/kg 50 mg/day 

1667 3.91E-08 

244 3.91E-08 

12000 1.03E-08 

244 1.Q3E-08 

Intake Reference 
(Non-Cancer) Dose 

(kg/kg .(Jay) 

75 mg/day 100 mg/day 240 mg/day mg/kg.(Jay 

5.87E-08 7.83E-08 1.88E-07 4E-03 

5.87E-08 7.83E-08 1.88E-07 1E-03 

N/A N/A N/A 2E-03 

N/A N/A N/A 5E-04 

Except for Ingestion rate values, see Table 35 for definitions and sources of equation variables for pathway-specific intake factor calculations. 

Hazard 
Quotient 

50 mg/day 75 mg/day 100 mg/day 

0.016 0.024 0.033 

0.010 0.014 O.Q19 

0.062 0.062 0.062 

0.005 0.005 0.005 

<1 <1 <1 

Because none of the COCs have Inhalation toxicity values and are not classified as carcinogens, the inhalation pathway and carcinogenic risk are not presented. 

EPC = Exposure point concentration 
mg/kg = milligrams per kilogram 

N/A = Not applicable 

Construction Ingestion Numbers.xls/4 7-CW CT 1 of 1 

• 

240 mg/day 

0.078 
0.046 

0.062 

0.005 

<1 

3/19/01 



• 
Scenario Timeframe: 

Medium: 

Exposure Medium: 

Exposure Point: 

Receptor Population: 
Receptor Age: 

Exposure Chemical 

Route of Potential 

Concern 

Ingestion 3,4-Dichloroanillne 

Dinoseb 

Propann 

Dermal 3,4-Dichloroanlllne 

Dfnoseb 

Propanll 

• 
TABLE J4 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCY EXPOSURE INGESTION RATE EVALUATION 

CEDAR CHEMICAL CORPORATION, WEST HELENA, ARKANSAS 

Future 

Soli 

Surface and Subsurface Soli 

Site 9 Subsurface Soli 

Construction Worker 
Adult 

Medium 

EPC 

Value 

mg/kg 50mgtday 

450 3.91E-08 

5380 3.91E-08 

445 3.91E-08 

450 1.03E-08 

5380 1.03E..Q8 

445 1.03E-08 

Intake Reference 

(Non-Cancer) Dose 

(kg/kg-day) 

75 mg/day 100 mgtday 240 mg/day mglkg-day 

5.87E-08 7.83E-08 1.88E-07 4E-03 

5.87E-08 7.83E-08 1.88E-07 1 E-03 

5.87E-08 7.83E-08 1.88E-07 5E-03 

N/A N/A N/A 2E-03 

N/A N/A N/A SE-04 

N/A N/A N/A 2.5E-03 

Except for Ingestion rate values, see Table 35 for definitions and sources of equation vanables for pathway-specific Intake factor calculations. 

Hazard 

Quotient 

50 mg/day 75 mg/day 100 mg/day 

0.004 0.007 0.009 

0.211 0.316 0.421 

0.003 0.005 0.007 

0.002 0.002 0.002 

0.111 0.111 0.111 

0.002 0.002 0.002 

<1 <1 <1 

Because none of the COCa have Inhalation toxicity values and are not classified as carcinogens, the inhalation pathway and carcinogenic risk are not presented. 

EPC = Exposure point concentration 

mglkg = milligrams per lologram 

N/A = Not applicable 

Construction Ingestion Numbers.xls/9 7 -CW CT 1 of 1 

• 

240 mg/day 

0.021 

1.011 

0.017 

0.002 

0.111 

0.002 

1 

3119101 
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CHECKLIST FOR ECOLOGICAL ASSESSMENT/SAMPLING 

I. SITE DESCRIPTION Date. 3/12/01 

1. Site Name: Cedar Chemical Corp. 

Location: Highway 242 South 

County: Phillips City: West Helena State: AR 

2. What is the approximate area of the site? 48 acres 

3. Is this the first site visit? 0 Yes X No If no, attach trip report of previous site visit(s) if available. 

Date(s) of previous site visit(s): Phase I 1992, Tech Memo 1993, Facility Investigation 1994, through 1996. 
Quarterly monitoring of wells 1995 through 1997. · 

4. Please attach USGS topographic map(s) of the site, if available. See attachment. 

5. Are aerial or other site photographs available? 0 Yes X No 

6. 

If yes, please attach any available photo{s) to the site map at the conclusion of this section. 

The land use on the site is: 

%Urban 

__ % Rural 

% Residential 

_.!00_% Industrial (0 light X heavy) 

__ % Agricultural 

(Crops: ) 

% Recreational 
(Describe; note if it is a park, etc.) 

% Undisturbed 

%Other: 

The area surrounding the site is: 
( _1_ mile radius) 

%Urban 

_5_% Rural 

_5_% Residential 

_.1Q_% Industrial (0 light 0 heavy) 

20 % Agricultural 

(Crops: ) 

% Recreational 
(Describe; note if it is a park, etc.) 

% Undisturbed 

% Other: 

7. Has any movement of soil taken place at the site? X Yes 0 No If yes, please identify the most likely cause 
of this disturbance: 

__ Agricultural Use _X_ Heavy Equipment __ Mining 

_x_ Natural Events _X_ Erosion _lL_ Other 
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8. 

Please describe: 

The m~ority of soil movement that has taken place at the site was done closing out the old waste 
lagoons and improvements made to the storm water treatment system. Natural storm events, and 
equipment usage on site also contribute to soil movement. 

Do any potentially sensitive environmental areas exist adjacent to or in proximity to the site, e.g., federal 
and state parks, national and state monuments, wetlands, prairie potholes, etc.? Describe. Remember, 
flood plains and wetlands are nor always obvious; do nor answer ffno " without confirming information. 

Yes, there is a wetland onsite. 

8a. Please provide the source(s) of information used to identify these sensitive areas, and indicate their general 
location on the site map. 

The wetland onsite was identified during the Facility Investigation and is presented in Figure 1. 

9. What type of facility is located at the site? 

10. 

11. 

X chemical 0 manufacturing 0 mixing 0 waste disposal D none 

0 other (specify): 

What are the suspected contaminants of concern at the site? If known, what are the maximum concentration 
levels? 

Pesticides, herbicides, chlorinated solvents, and metals. For site specific contaminants and 
concentrations see Facility Investigation June 28, 1996, or the Risk Assessment Revision 3 March 2001. 

Check any potential routes of off-site migration of contaminants observed at the site: 

D swales D depressions 0 drainage ditches 

D runoff D windblown particulates 0 vehicular traffic 

X other (specify) All storm water and waste water is collected and treated in a waste water treatment 
system before it is released from the site. The treated water is discharged through a 7-mile 
pipeline into the Mississippi river. 

13. If known, what is the approximate depth to the water table? 11' to 29' depending where you are onsite. 

14. Is the direction of surface runoff apparent from site observation? X Yes 0 No If yes, to which of the 
following does the surface runoff discharge? Indicate all that apply. 

D surface water D groundwater D sewer X collection impoundment 

15. Is there a navigable water body or tributary to a navigable water body? DYes X No 

16. Is there a water body anywhere on or in the vicinity of the site? If yes, also complete Section lll: 
Aquatic Habitat Checklist - Non-Flowing Systems and/or Section IV: Aquatic Habitat Checklist -
Flowing Systems . 

DYes (approx. distance ____ _ ONo 



• 
17 . Is there evidence of flooding? 0 Yes X No Wetlands and flood plains are not always obvious; do not 

answer Hno H wit how confirming infomuuion. If yes, complete Section V: Wetland Habitat Checklist. 

18. If a field guide was used to aid any of the identifications, please provide a reference. Also, estimate the time 
spent identifying fauna. [Use the back of this page if additional space for text is needed.] 
National Audubon Society and Peterson Field Guides were used for Flora and Fauna. An 
Approximately 2.5-hour field survey was conducted at the site. 

19. Are any threatened and/or endangered species (plant or animal) known to inhabit the area of the site? 
0 Yes X No Ifyes, it is required ro verify this informaJion with the U.S. Fish and Wildlife Service. 
If species' identity is known please list them below. 
None of the three listed species that occur in Phillips Co. are present at the site. This was connrmed 
by the Arkansas Natural Heritage Commission, field survey, and observations made while working on 
the site over the past 5 years. 

20. Weather conditions at the time this checklist was prepared. 

___2L Normal daily high temperature 

SW Smph Wind (Direction/Speed) __ Precipitation (rain, snow) 

Cloud cover 

IA. SUMMARY OF OBSERVATIONS AND SITE SETTING 

• Completed by: EnSafe Inc. 

• 

Additional Preparers: 

Date: 3/12/01 

ll. TERRESTRIAL HABITAT CHECKLIST 

IIA. WOODED 

1. Are there any wooded areas at the site? 0 Yes X No If no, go to Section B: Shrub/Scrub. 

2. What percentage or area of the site is wooded? _%(.._acres). Indicate the wooded area on the site map 
attached to a copy of this checklist. Please identify what information was used to determine the wooded area 
of the site. 

3. What is the dominant type of vegetation in the wooded area? (Evergreen /Deciduous/ Mixed) Provide a 
photograph, if available. Dominant plant, if known: 

4. What is the predominant size of the trees at the site? Use diameter at breast height. 

0 0-6 in. 0 6-12 in. 0 > 12 in. 

5. Specify type of understory present , if known. Provide a photograph, if available . 
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liB. 

1. 

2. 

3. 

4. 

SHRUB/SCRUB 

Is shrub/scrub vegetation present at the site? DYes X No If no, go to Section C: Open Field. 

What percentage of the site is covered by scrub/shrub vegetation? __ % L_ acres). Indicate the areas 
of shrub/scrub on the site map. Please identify what information was used to determine this area. 

What is the dominant type of scrub/shrub vegetation, if known? Provide a photograph if available. 

What is the approximate average height of the scrub/shrub vegetation? 

0 0-2 ft. 0 2-5ft. 0 >5 ft. 

5. Based on site observations, how dense is the scrub/shrub vegetation? 

0 dense 0 patchy 0 sparse 

IIC . OPEN FIELD 

1. Are there open (bare, barren) field areas present at the site? X Yes 0 No If yes, please indicate the type 
below: 

2. 

3. 

4. 

5. 

liD. 

1. 

2. 

3. 

4. 

0 prairie/plains 0 savannah 0 old field X other (specify): Open field 

What percentage of the site is open field? _1_ % ( .1_ acres). Indicate the open fields on the site map . 

What is/are the dominant plant(s)? Provide a photograph, if available. 
Bermuda, Fescue, and Clover 

What is the approximate average height of the dominant plant? 1.5" 

Describe the vegetation cover: 0 dense 0 sparse X patchy 

MISCELLANEOUS 

Are other types of terrestrial habitats present at the site other than woods, scrub/shrub, and open field? 
0 Yes X No If yes, identify and describe them below. 

Describe the terrestrial miscellaneous habitat(s) and identify these area(s) on the site map. 

What observations, if any, were made at the site regarding the presence and/or absence of insects, fish, 
birds, mammals, etc.? See species list. 

Review the questions in Section I to determine if any additional habitat checklists should be completed for 
this site. 

ID. AQUA TIC HABITAT CHECKLIST - NON-FLOWING SYSTEMS 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, Wetland Habitat 
Checklist. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

What type of open-water, non-flowing system is present at the site? 

0 Natural (pond, lake) 
0 Man-made (lagoon , reservoir, canal, impoundment) 

If known, what is the name(s) of the water body(ies) on or adjacent to the site? 

If a water body is present, what are the known uses of it (e.g.: recreation, navigation, etc.)? 

What is the approximate size of the water body(s)? _2_ acre(s) 

Is any aquatic vegetation present? 0 Yes 0 No If yes, please identify the type of vegetation present 
(if known). 

0 emergent 0 submergent 0 floating 

If known, what is the depth of the water? 

Wbat is the general composition of the substrate? Check all that apply. 

0 Bedrock 0 Sand (coarse) 0 Muck (fine/black) 

0 Boulder(> 10 in.) 0 Silt (fine) 0 Debris 

0 Cobble (2.5-10 in.) 0 Marl (shells) 0 Detritus 

0 Gravel (0.1-2.5 in.) 0 Clay (slick) 0 Concrete 

0 Other (specify): 

What is the source of water in the water body? 

0 River/stream/creek 0 Groundwater 0 Industrial discharge 

0 Surface runoff 0 Other {specify): _______ _ 

9. Is there a discharge from the site to the water body? 0 Yes 0 No If yes, please describe this discharge 
and its path . 

10. Is there a discharge from the water body? 0 Yes 0 No If yes, and the infonnation is available, identify 
from the list below the envirorunent into which the water body discharges. 

0 River/stream/creek 0 onsite 0 offsite Distance 

0 Groundwater 0 onsite 0 offsite 

0 Wetland 0 onsite 0 offsite Distance-----------

0 Impoundment 0 onsite 0 offsite 
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11. Identify any field measurementS and observations of water quality that were made. For those parameters 
for which data were collected provide the measurement and the unitS of measure below: 

Area 

2 feet Depth (average) 

NA Temperature (depth of the water at which the reading was taken __ ) 

NA pH 

NA Dissolved oxygen 

NA Salinity 

NA Turbidity (clear, slightly turbid, turbid, opaque) (Secchi disk depth __ ) 

NA Other (specify) 

12. Describe observed color and area of coloration. 

Water was clear with little or no turbidity. 

13. Mark the open-water, non-flowing system on the site map which wiJl be attached to this checklist. 

14. What observations, if any, were made at the water body regarding the presence and/or absence of 
benthic macroinvertebrates, fish, birds, mammals, etc.? 

IV. AQUATIC HABITAT CHECKLIST - FLOWING SYSTEMS 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section V, Wetland Habitat 
Checklist. 

1. What type(s) of flowing water system(s) is (are) present at the site? 

0 River 
0 Dry wash 
0 Man-Made (ditch, etc.) 
0 Other (specify): 

0 Stream 
0 Arroyo 
0 lntennittent Stream 

2. If known, what is the name of the water body? 

0 Creek 
0 Brook 
0 Channeling 

3. For natural systems, are there any indicators of physical alteration (e.g., channeling, debris, etc.)? 
0 Yes 0 No If yes, please describe indicators that were observed. 

4. What is the general composition of the substrate? Check all that apply . 

0 Bedrock 0 Sand (coarse) 0 Muck (fme/black) 

0 Boulder(> 10 in.) 0 Silt (fine) 0 Debris 

0 Cobble (2.5-10 in.) 0 Marl (shells) 0 Detritus 
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5. 

6. 

7. 

8. 

9. 

10. 

0 Gravel (0.1-2.5 in.) 0 Clay (slick) 0 Concrete 

0 Other (specify)----------

What is the condition of the bank (e.g., height, slope, extent of vegetative cover)? 

Is the system influenced by tides? 0 Yes 0 No What information was used to make this determination? 

Is the flow intermittent? 0 Yes 0 No If yes, please note the information that was used in making this 
determination. 

Is there a discharge from the site to the water body? 0 Yes 0 No If yes, please describe the discharge 
and its path. 

Is there a discharge from the water body? 0 Yes 0 No If yes, and the information is available, please 
identify what the water body discharges to and whether the discharge is onsite or offsite. 

Identify any field measurements and observations of water quality that were made. For those parameters 
for which data were collected provide the measurement and the units of measure in the appropriate space 
below: 

Width (ft.) 

Depth (ft.) 

Velocity (specify units : ) 

___ Temperature (depth of the water at which the reading was taken __) 

__ pH 

___ Dissolved oxygen 

___ Salinity 

___ Turbidity (clear, slightly turbid, turbid, opaque) (Secchi disk depth__) 

___ Other (specify) 

11. Describe observed color and area of coloration. 

12. Is any aquatic vegetation present? 0 Yes 0 No If yes, please identify the type of vegetation present if 
known. 

0 emergent 0 submergent 0 floating 

13. Mark the flowing water system on the attached site map. 

14. What observations were made at the water body regarding the presence and/or absence of benthic 
macroinvertebrates, fish, birds, mammals, etc.? 
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v . WETLAND HABITAT CHECKLIST 

1. Based on observations and/or available infonnarion, are designated or known wetlands definitely present at 
the site? X Yes 0 No 

Please note the sources of observations and infonnation used (e.g., USGS Topographic Maps, 
National Wetland Inventory, Federal or State Agency, etc .) to make this determination . 

Wetland survey conducted by EnSafe and conversation with USACOE Memphis District 

2. Based on the location of the site (e.g., along a water body, in a floodplain, etc.), and site conditions 
(e.g., standing water; dark, wet soils; mud cracks; debris line; water marks), are wetland habitats suspected? 

X Yes 0 No If yes, proceed with the remainder of the wetland habitat identification checklist. 

3. What type(s) of vegetation are present in the wetland? 

4. 

X emergent X submergent X floating X Wooded 

0 Scrub/Shrub 0 Other (specify)-------------------

Provide a general description of the vegetation present in and around the wetland (height, color, etc.) 
Provide a photograph of the known or suspected wetlands, if available . 

The dominant vegetation consists of black willow (Salix nigra), Chickasaw plum (Prunus angustifolia), 

Common cattail (Typha latifolia), floating primrose willow (Ludwgia spp.) and duckweed (Lerona spp.) 

5. Is standing water present? X Yes 0 No If yes, is this water: X Fresh 0 Brackish 
What is the approximate area of the water (sq. ft.)? 2 acres 
Please complete questions 4, 11 , 12 in Checklist III- Aquatic Habitat - Non-Flowing Systems. 

6. Is there evidence of flooding at the site? What observations were noted? 

0 Buttressing 0 Water marks 0 Mud cracks 0 Debris line 

X Other (describe below) There is no evidence of flooding at the site, however seasonal variations 

in water levels have been observed during field events over the past 5 years within the wetland. 
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7. If known, what is the source of the water in the wetland? 

0 Stream/River/Creek/Lake/Pond 0 Groundwater 

0 Flooding 0 Surface Runoff 

X Other (describe below) Direct rain water 

8. Is there a discharge from the site to a known or suspected wetland? 0 Yes X No If yes, please describe. 

9. Is there a djscharge from the wetland? 0 Yes X No If yes, to what water body is discharge released? 

10. 

11. 

0 Surface stream/River 0 Groundwater 0 Lake/Pond 0 Marine 

If a soil sample was collected, describe the appearance of the soil in the wetland area. Circle or write in the 
best response. No soil was collected from the wetland. 

Color (blue/gray, brown, black, mottled)--------------------
Water content (dry, wet, saturated/unsaturated) --------------------

Mark the observed wetland area(s) on the attached site map. See Figure 1. 
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EXPLANATION OF TERMS USED IN TillS CHECKLIST 

Arroyo 

Benthic 

Detritus 

Marl 

Riparian 

Secchi (disk) 

Submergent Vegetation 

Swales 

Wet Weather Conveyance 

Dry gulch, brook, or creek. A deep gully cut by an intermittent brook or stream. 

Penaining to the bottom of a water body. 

Loose fragments or panicles formed by the disintegration of rocks. 

A mixture of clays, carbonates of calcium and magnesium and remnants of shells. 

Of, or on the bank of, a natural course of water. 

Basic measure of turbidity, visibility, or transparency of water. 

Hidden, obscure vegetation which is inundated with water. 

Low traces of land which are often moist or marshy. 

Man-made or natural watercourses, including natural watercourses that have been 
modified by channelization, that flow onJy in direct response to precipitation 
runoff in their immediate locaJity and whose channels are above the groundwater 
table and which do not support fish or aquatic life, and are not suitable for 
drinking-water supplies . 
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Site Species List 

The following list is comprised of species observed during the site survey, working at the site over the past five years 
and information obtained from interviews with workers at the site. 

Reptiles 
Southern Leopard Frog (Rana sphenocepha/a) 
Bullfrog (Rana caresbeiana) 

Trees 
Black willow (Salix nigra) 
Chickasaw plum (Prunus angustifolia) 
Southern Red Oak (Quercus falcata) 

Aquatics 
Common cattails (Typha latifolia) 
Floating primrose willow (Ludwgia spp.) 
Duckweed (Lemna spp.) 

Birds 
Redtail Hawk (Buteo jamaicensis) 
American Kestrel (Falco sparverius) 
Mourning Dove (Zenaida macroura) 
Common Grackle (Quisca/us quiscu/a) 
Red-Winged Blackbird (Agelaius phoeniceus) 
Purple Martin (Progene subis) 
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